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METHOD FOR SPOTTING PROBE ONTO SOLID PHASE, PROBE ARRAY AND ITS 
PRODUCTION, AND DETECTION OF TARGET MATERIAL USING THE SAME, AND 
SPECIFICATION OF STRUCTURE OF TARGET MATERIAL 
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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for spotting, in high density, a probe for detecting a 
target single-stranded nucleic acid, for determining base sequence, and so on, by supplying and 
attaching liquid which contains a probe which binds specifically to a target material onto solid phase 
surface by the ink jet method. SOLUTION: This method comprises supplying liquid which contains a 
probe (e.g. singlestranded nucleic acid probe) which is capable of specifically binding to a target 
material to a bubble jet head 105 which is a kind of ink jet head and has a mechanism which gives 
thermal energy to the liquid and exhausts it, followed by exhausting and attaching the liquid onto the 
surface of a solid phase 103 such as a transparent glass plate as a droplet 104 by the ink jet method. This 
method allows spotting of a probe onto a solid phase to produce a probe array useful for detection of a 
target single-stranded nucleic acid and specification of base sequence of a target single-stranded nucleic 
acid. COPYRIGHT: (C)1999,JPO 
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1 

h ? p - 7*^tsm&z j> * v> * v h m tc <t g st is 
ts*^ i ia©<Dx# 9 f * > 

[i»#B3 ] R-#««K:/p-:/#— #«DNA:/ 
[«#E4] 8-*«a«^P-^RNA^P-^ 10 
5 ] R— #«l««:/o - 7ifi-m&P NA7* 

p - ^i^n^m 2 ibss©* # * r < > y^js. 

&*t*6»«r*U RS*BM±H^K:J:orJEfcr 
£ cor ab 2 IBiScDX # 9 f - -r > . 

[ M$£ 7 ] RBffiflffijWtr £ WS8»*J vu^ K 

X> (SH) KT**»#a6IBtt©*#9^-f 

20 

IW#B8] RB*B##^x«-C&D. *fcRvuw 
5 Flit K^/^^«CD*ffl«:T5-/a*aiA0fca. 

3 F»S % R#^*«©Sffifcr s^SfciiA'bfca. 

H7Btt4>*#?'f*<f 30 

IffjRffll 0] R#5*S«±©vW5 KgiR- 
- J« £ *d>tt < £ 3 0 »Jg|6 5 i* * 
■M« 7 fBtfcDX 9 ~r -/ > ^#& 0 

**-*»£*d>*r< £b2smeudsied*«iiMai 

[Iftftll 2] R— ;MPNA:/a-:^i■4>?:f--- 
;^S#, ~*iKPNA^P-^(DN^{ilI^(D^X7 : '^ 

>©tt^tc<fcor8SA$nri^4<Dr*-5B*3ii i 40 

[»«S15] ix^i/Kt x^t^ft^ so 



«M¥ 1 1 - 1 8 7 9 0 0 

2 

# y y »; t/2^y ORB^^Ofefflc J: 

[M*a l 6 ] tttttttf. R*«c#otbbr*5 ~ 
10wt%, ^«;t'J>^5^10wt%, **s?yy 
:3-;U£5~l 0wt% Mr -fe^ U>TJU=i-Jl'* 

i w t i taig^x # » ^ -f > y» 

( i ) r^3n^«a*^r-rsfc©r*5«3Wii 6ta 
Hfcl ] 

R.-C-O-fCH -CH 0 -O^H 
z. I ^ n 

R,-C-04CH,-CH_-O^H 
R 4 

U mfc<fcCXntt**SS»£3S*>U m=0^n = 
0, fel<«l^m+n^30T^ot, m-fn=l<D 

[«3Rffl 1 8 ] R«tt*©R— ^SR:7p - 
K#0. 0 5 — 5 0 0 tfMT*£tt#J!.2iatt<D;*#3> 

[ 1 9 3 R«»t|iOR— ^ P - 

[fS5jc^2 0] R— 4*ie»^P-^<Z>S3*$2-^5 
0 0 0 *fl|*JI 2 tBfgOX tfvri^Vfi 

So 

[ Mara 2 1 ] R— *JR=K»^n-^CDfi3*J2-6 
o sut «> ^ is*^ 2 o t bis© x#?7w > . 

Src&eiti sob i Ettco^^ -;fo 
[«^3B2 3 ] r^p-^^<dt ^ 

[R*^2 4 ] R^P-^3WSaKr**BI*31 1 IB 
[«3»B2 5 ] ttSeHabSttf»rft«M«qi2 4IBJ8 
[M«S2 6 ] RS&K*Mr*SM*)l2 4gB«8 

mtmz 7 ] R^P-^3WB*r*5«*si8att 

[IB«^2 8 ] Rffif*^, R@tB±tc 1 m$A^tb 
ft*) l o o 0 0<B«±<DSSSr, It^c^o/cx^ 9 



3 

h sec** v r a >^r*i9*5 i fats^x* 

[19*5 2 9 ] sata^as^^ar* or, R-im 
— a«ffi»tt*w o -t i > s ib*5 i § mo* 

<om Mm± i^^cfc^ccx^^^^^^-r £M*5 2 

[19*53 1 ] ^@f@H®<D, X#9 h«^<08W4fc 

J:^r*jaE3tirc^iS*^3 1 i3iS<z>*#*^ v >^ 
[19*53 3 ] ftBtBtfSffifc^-vtRKEBSft 

KOO * jMCttlM- £ 19*5 1 IE ISO ^-;f^« 

[19*53 4] KHffl*«56^WK:38?8r*r), ivh 
• U * * 3&«iK3ett*CA> S St *5 3 3 latSOX ^^f^>^ 

[19*53 5 ] g7h"j ^^*s«ll«:$tfB«53 3 

[19*53 6 ] ivhj ^©Sffitfauktt-caSf* 
*5 3 3 la&OX 9 t 1 * -/ > y^ffi. 
[19*53 7 ] »9 * JU©Jgffi#«*ttr**B9*5 

3 3 latsox * 9 f* ^ > y^s, 

[19*53 8 ] gvh'J *X£)JI£# 1 -2 0 /imt 

* £19*5 3 3 laisox * ? ^ a > 

[i9*53 9 ] K£*Jt'<D«fiiB#2 0 0 /iint*^ 
19*53 3i2K©X#9 7W>^fffi. 

[81*54 0] Sv h y *xoi|f#, BWxiKDftg 
W©l/2^2«rc**f»*53 3iB*S©Xtf 9TW> 

[19*54 1 ] Hffl^ffi©ffi»(DSB{a[CCS:t>CcaSU 
X^Z>7u-7<DX#v FtlW^flK'l 00 0 

o<aw±o^arffi^ri^ci^®i-r^>^P-^ 
ru-f. 

[19*54 2] Ki«tt*ffl«c$I*WU, 

ft*ffi«Ftt%#ori^f»*54 iia»©^p-^ru 
■f. 

[19*54 3 ] tt^P-^-3MISM^p->rr* 
£5**54 2»a«©^D-^r U-f. 

[i**54 4 ] &-mm&7u- dna 

^n-^*^tft**54 3iatt©^o-^r u-f. 
[19*54 5 ] K-*«««^n-^*s--*|)lRN A 
7*P - :/*£t*i**5 4 3 BKO^P - :/r u -f . 
[ 89*5 4 6 ] K— ^ O - :/ 3&s— 3Mfl P N A 

- y £^t* §9*5 4 3 fats© 7*p^rw 0 



(3) 1 1 - 1 8 7 9 0 0 

4 

[»*54 7 ] »Hffi«ffii-3WISM^P-^£3W 

-^KHffiafficc^we^K: J: orte^oro*!** 
54 3telg<D^D-^ru-< 0 

[19*54 8 ] KHfflSffi#»T* tlBS**^ U -f ^ 

(sh) s-c*^fi*54 7iai£o^a-^r 

[19*54 9 ] K-*8B«»^P-^— *JRPN A 

*54 8iai8©^P-^r Wo 

"C^>£ff*54 7fatS<D^P-yr u>f 0 
[19*55 1 ] tt*4*9 h*s, ttK^a-^«dtrtt 

*©»Hffi±^o##«:<fc ^ r ftfc fc & £19 

*54 2ia«to^n-^r u-f. 
[19*55 2 ] tSL7K2-zftfiftm<Dr 5 ^Bffle^J** 

■T4*y=f^^ F«W**y^^ Kr*Sf9*54 

20 28ais©:/p-:/TW. 

[19*55 3 ] »^P-^3W«eKr*-589*54 2 

iatto^p— u- f „ 

[19*55 4 ] ttS&ftmfircft -519*55 3IBtt 
<2>:7*P-:/y UH\ 

[19*55 5 ] tt9£lt^XT*«ffR*55 3iai& 

cDT'p-^'r Wo 

[»*55 6 ] »^P-^fiiJSr*£B»*54 2 fa 
[ 11*55 7] K*#9 h©!H»**tt*#9 h©*fi 

30 iBjy±r*£S»*54 2ia4gcD^P-^r w„ 

[19*55 8 ] *H«3W«lBK:^<dr->«CCE«Stl 

9 h^^<D^*;KDffiig£— S:ort^i9*54 112 

[ 19*55 9 ] &7u-7&-ttmmy'u~7-c<!b 
£W*55 8tat8cD^P-^r w« 
[ ti*5 6 o ] u-Mmm V'U- DNA 
^D-^^i**55 9iB*S©^P-^ru-< 0 

40 [S9*56 1 ] K— ^IB^^P-^RNA^P- 

^*dt» f**5 5 9 f ats<D ^a-^ru-f. 

[19*56 2 ] *-*Kl«M^p-^-*«PN A 

7*d - ^**t? if *5 5 9 f aiScD ^n-yrM. 
[it*56 3 ] mmmmt-ttfmk^u-zrtifi 

Wr*Wfi6KRI±©SJ£«:<i: ■otK-*»R»^p 
-^KHffi«fficc*«lS^{c J: oTM^trc^ff* 
56 2fass<D^p-^ru-r 0 

[19*5 6 4 ] ttHffiftffitfWr *-SffiS*S7 u -f $ 

KSr^or, is— ^ifi^yp-yowr^wtfes^ 
so (SH) ^r^>€>f9*56 3ia4ScD7*P-yr 



5 

[Mm6 5 ] «[— 2WR«K^n-^— *«PNA 

[Mme 6 ] ttBtBKm«s#-r« < mi«Kx4<+i/ 

[Mme 7] ttX#? htf. BpKK^P-^*^0 

Mm 5 8iats©^D-^r u-/. 
[Mm 6 8 ] K^n-^^SEor 5 ^ffiBB^J^W 
F*(,w;^ KraaMms 

8SBtB©:/p-:/7U-f. 

[Mm 6 9 ] K^n-^«a»-c*-5i»^5 8 
[Mm7 o ] ttaa*M«*r*«M*JiG 9iBtt 

[M#E7 1 ] tt9tt**mr*«Mm6 91218 
(D^P — I/7W. 

[»«17 2] »^P-^fitlR"C*Si(|*S5 8 IB 

[Mm7 3 ] i7h'j **#j8*ter**w*i5 
8sBtg©:/P-:/7W. 

[Mm 7 4 ] |«fB#*mft:»Hr*SMm7 

[Mm 7 5 ] i7h'J **#ffiflg**tw»3R3H5 8 
IBt8<D:/P-:/7U-f Q 

[Mm 7 6] K^x^tCO^R^P-^ffftfor 

c^Mms 8ietso^p-^r u-f. 

[Mm7 7 3 ^7 b V **©/53#l — 2 0 Mint 

asMms 8iBtt©:/p-:/7u-f. 

[Mm 7 8 ] R£*;t><Dfeg*I#2 0 Oymt 1 *^ 
Mm 5 8iB»8©:/P~^7U-f. 

<D 1 / 2 - 2 (g T * Z> Mm 5 8 fB*S<D :/ P - ;/ 7 U 
-To 

(Mm 8 0] S^Cc»«c-5«H©yp-^6&S 
h*^fc< £fc2o*tr£Mm4 1 IBtSO^P 

[Mms 1] Hffiaffi©»»<DffiFff(c«£bT\ « 
fl*ft*cc*f br«F»«>cc*s^nJ1IBr* -5 ^p -:/£^tf 

*Mms iE«©tijt^& 

[Mm8 3 3 tt-#m»^P-^-#«DNA 
^P -:/£^t?Mm 8 2 IBigCDi{i&*S. 
[ Mm 8 4 3 tt— *M«H^ P - ^RNA^P- 



(4) ftffly- 1 1 - 1 8 7 9 0 0 

6 

^Sr^fcMm 8 2 f S«OS5B&:6i£ 0 
[Mm 8 5 3 &-Mmm7a-7&-MKPN A 

8 6 3 KH^H£tt-*ttB»:/a--:/± 
[Mm 8 7 3 RHtB»ffi#«TSWffi«#viW 5 

(sh> &x&zm*ms 6Mm<Dmmjj& 0 

10 M8 8] R@ta^5X«-C*0, $^7U 
Str^SiN- (6-7l/>(> K^^P^Pt 
*18 7IBlW>ttl*ffi. 

I&7 5 -/2S£**W 5t?;U-4- (7MU*7 
xx;u) b ±*Jxfc$&xmA0tci><DT<Sb2> 

20 [»*®9 0 3 R#^Xgfe_b(Dv W $ F«i»— 

M3»I8 7BM<«HJi*ffi. 

[M*« 9 1 3 K— * * -;U«**r 

**-rt*£*d>a< it2«FlB«±H(KS#*Mm 
8 7gBtt©«JS*ffi. 

[Mm9 2] K-^SPNA^n-^iS©^- 
^g#, — $tSPNA^D-^©N*iS»hcf)^^^ 

>©J^teJ:r>T»X3ftTl>*fc<Dra*Mm9 1 

30 lBtE<DlS!i&;fr& 0 

[«m 9 3 3 ttitBai^-rsfffia^x^+j/ 
$ -/ sr * iira 8 6 sbi«©» fi^rffi. 

[Mm9 4] ttBfB*s*/5*&r*9 k ^Sfcgx^ 

So 

[9*59 5] ttxtf+S'Stt. x^+>>S^^-r€> 

So 

[Mm9 6] R$<*k#ot)^£5- 

l w tmn,^i»«a8 2EB©8im 

[ Mm 973 ttr-fefu^r;^- ;u#Tie— MS; 

( i ) w?n^»i*#r*(>©r*4ii*i9 eia 

50 [ft 2 3 



(5) 



1 1 - 1 87900 



R 2 -6-04CH 2 -CH 2 -0^H 

C ( I ) 

! 

R„-6-O^CH -CH -04-H 
3 I c in 

R 4 



U mfccfctfnte^*£^£i|:bU m=0^n= 10 
0, il<«l^m+n^30t*ot, m + n= l(D 

[111*39 8 3 tt***cc«--*||«M^n-^o« 
£#0. o 5-5 0 o ^Mr&sft^Jis 2iatB©i!£ 

[ 9 9 ] R&f**©R--;££lt:|£ig y'u- ~7<Di& 
g^2-5 0 uMr*-SfS*3l9 8IE*8©»Jg#ffi. 
[f»#ffl 10 0] R-#«««:/0-:/©fi3#2 - 

5 0 0 0«Sfir««n«S8 2RttCDSit^£. 

0 1 ] »-*«8tt^P-^<DfiS^2^ 20 

6 0 ftSl-C^, *R3fc3 1 0 0 i2tt©«S#ifc. 
[f»*Bl 02 ] R-t>*iP* ? h&tf^*^* „ 

RUtgiCt, 1 -f >*&fc *) 1 0 0 0 0 ffl«±©« 

[fflf*B 10 4] WL7u-7tfi%m<OT 5 y^SS^J^ 
8 1 »EMK©«Jfi*ffi. 30 

im>m 105] tt^D-^3&saa»r**«i3»H8 

1 iBtto»iS*ffi. 

t«*s 106] Ksa»3Wjs#r*s»3»B i o 5 

[IS*3S 10 7] RSaK#B*r**i»J»I 1 0 5 

[««311 0 8 ] tt^D-^iSM-CA-S»^8 1 
fB»c©}?£:£i£ 0 

[R*B 109] RiffiiiSi^fir*ot, lo 
*-MHB1»ttt*0T:^&ll«fl|8 1 fi8tt(DHjt« 40 

So 

[S»3»B 110] HfflfcK-*««M*H3es#fc 

«IIW*«L«ci»J: 5 cc-^n » *>**frft 5 HI** 1 

0 9ett©MS#tt. 

[««3B1 1 1 ] tt^D^>W ft— 4*B«»*s 
*fTJ-*ni3»B 1 1 0Ktt©tti:ft£. 

[fll*fii 12] tt^^j(ii»r^^5><D«K*Jo. 

1 - 5 % V * 5 1 1 1 KtSWKUm. so 



[m*b 113] mamwistmr*-?* 

^©a«td>«C<i*>2»IHff<c5lll*311 1 1EIK© 

[»*Bl 14] Rf«T*x#? F©|flH*fR*#9 
h ©«A«£Lh i ft 3 J: 9 # ? ~r -/ > £M 
1 0 9Ett©Wt#tt. 

C8»«S 115] RBfflj^ffiec^*->ttK:K»3 

n/c7h'j^xrKKn, '<*->(ftcM&L'Cft« 
*<r©9*ii/«:«iftr*ii»3WB8 ictt©iattrtt. 

[«#3 116] »H*B##^Wte»Er*») , Rv 
h U ^^3&saK6tt-C**MSOI 1 1 5»K©H*«tt. 

117] Rv F y * xrt^JJifc^MtS&I l 
1 5f2tt©t8S*ffi. 

118] R*7 h y *x©affijWtt*ttra* 

1 5Gtt©l»B3r&. 
[«#3 119] R*x;U©j6ffi#^ter**tt# 
« 1 1 5 fB«©i3(Ji*ffi. 

12 0] R*x;U©*fi*lj&S2 0 0 /2mr& 
£Ht#Qf 1 1 5 !2»(D«jg*ffi. 
[>*B1 2 1 ] 87h y **4>M*s, R^x;u©& 
fiifi©l/2^2ffrC**i»jJHBl 1 5iatS<D»3S* 

& 

[fl*ll 22] 87h^^o»3*si-v2 0wm 

1 5mm>tmsm. 
123] Rv h y y * F y 

v^7-f H£«CcfcoT»*M-*ill3WB l l 5ieiS©iS 

IttXm 12 4] tt7#F'jyW74 RS 

mcom 1 o&ffiKttiMttjft&u rsmiji ±ccy * h 
u^x fji«&isu Ry * f u^x f»*rv h y * 

cry* h ut>* h©^*->*ttHMM±«:»jsR-r* 
; StfRy * h U^X hO/^-^^^iU 
RJHJIB»*^*-->^bfc«, Ry * h U^x F©,re 

[ttJftJB 12 5] * h y V £^7 * Rg 

«©3H 1 ©SffiCCiBfttettMin t JBflE U , RS*tt^B§ 

KB#U mr«XS*^SIHO(12SIBttaMH 
12 6] R^ttfiSfllJl^, U V US^X Y % 

DEEP-uvu^h, $tc&mfttmitmm*$;t* 

4>©r^>^fS*^l 2 5IBtt©»ji^£. 

[19*11 27 ] Ruvut^x «Mb#y -fv^ 

-v>y*J±v h+^>^u^x hr*iH*ii 2 61 
tt©«»*tt. . 



9 

IMP&Ml 28] SDEEP-UVuyx b&mi& 

129] mBHiB»jmi«K y^- us>* k 
tfy^+iJ-^jutfa:/^^** yu - h % 

f iWv^D-;-;^ h>*/c«M^'; - 1 - F !M 
ItttBl 2 8EttOffit^£. 

[ M$9 13 0] R?g&?i«3iJ^ U it* F tfi* *->l 
mo -x F P^>^;Ux*^;ur*Sif*I 1 2 

[»*I1 3 1 ] SDEEP-UVU^ FftWVe 
3' -VTisYtsV x-~JV?s)V* 

13 2] BE«6ttWIWO^*-x>4f(cJ: 

1 2 5iB»®»i£&. 

[R$B 13 3] R:/P-:/#^*««B£<!:##|S 

ccftfi or wats gi*ii i 5 ga»<D»3i*ffi 0 

[R#« 13 4] R:/D~:/#«T*«t8»<k*«*S 

»<c*AT«l»*Il 1 5fBl)toHfi^£. 

13 5] RSfl&fflCC» RWt£*£WAT* 
fc«6©ffc^*£t**«*R$ * JMC##T*ill*B 1 
3 4eatOM&«tt. 

[«*B1 36] UM©')*^^^^^^ 
x 9 Ftt*WBt,rt?tt51l*B 1 3 5IBi£<DS?fi# 

So 

13 7] K^#x#*t'gX«y 5 

[»*Bi 38] Kj6S8^xifi±©r5^ii 

©rssffc^*#t?Bl*Bi 3 eiHiSol!JS*& 
i»*ai 39] 8<t^N-7i/-f ^ 

W S ^U-ht*SH^ 1 3 8IB4S 

h £ attt«mtc*f o r Wf^WJcjB^T & p - o**Hffl 

:/TU>f F£Rlf>:7^££|gfS3-ti\ 

KHtB±^rtt«W«»SC^^n-^<toSK«*« 

HJUrtt*>^*©tt«9^*©WjjRt«tHT*^ 

£^>*^:c v h&CtcfcoratBiCCXtf^T^ 



(6) 4$H¥ 1 1 - 1 8 7 9 0 0 

10 

* c t cc r> r Bf& s n/t tor * * c £ <t t * 

m*m 141] w^mmifimfe<Dmmm\*m*. 
fcww-#«««r * o . r^p - ^^R^sse^jccw 

Lr^Wfttt»E^J*#T&«fl9--3Mll«B^o--^ 
r*s»*« i 4 OEttottHHfra. 
[fft*a 14 2] R-*«^:/p - N 
A^P-^Stf«*Bl 4 HBlS(D^U*ffi 0 

CM*qu 43 ] K-*«a«^p-^RNA^p 
io -^*#o»3R^i 4 i im<omam. 

l 14 4] R-#tg1£$ y'a - ;fc$B P N 
A:/n-:/*£ttBI*Hi 4 1 IBKO^ffl^ffi. 

[ ««5 145] mmtmw t m-mm p - ^ 

t*J*^W«BSt*L. R*^ra±fcH^CC<fcor5 
JCT*fc<DrA*«l#3Bl 4 lgBi8<0*ffl^ffi. 
{ »3jt^ 14 6] RHtl«ffi# WT SWABS** ?M 

^ Far* or. »— *M«»^p-^©WTSttes 
#*T-;u (SH) gr&Sii *f i 4 5ls*So*&atf> 

20 c»*Bi47] »Hta^^^«r*o. *3ffc»v 

& i7^iiN- (6-7M; Frt^n-fn* 
i/) X*W5 Ki*SlS3-a-rWA0fe«>C[>r*-S« 

14 8] RS*i#;tf ^X«r&*K £fcRv 

f& RT 5 W 5^;U-4 - (7U^ F7 

*x;u) :?*u-F££5J£3irc«A(sfc60?** 

1 4 BB2tt©«ttl*ft 0 

30 [111*9140] K^7^Ifi±©7i/-{ ^ FS£R 

1 4 6iatS©«Hi*ffi 0 
[R#S 15 0] R-#MKM#*KK*T-;l««: 

311 4 9BttD«kU«& 

[««ai 5 i ] »— *«PNA^a-o*5idga©^T 

-;PS*5, — *ffl[PNA7*o-^(0N*aa«^C!)t/^^ 
-<>©IS^K:j:or29A3nrii-5fc©r*-5HI*ll 
40 4 6IBig0^ffi^So 

[ 15 2] RH* HSiffijWT SWfifeS^ x ^ 4 
i^r&or, R-*tt««7'D-o*(D^5'gjBS3W 
T 5 1 4 5lfitgCD^ffl*^ 0 

[»*B 1 5 3 3 RHtB^-5Xffir*0, ^/cRx 
#+^Stt, R^^x«©*ffitcx^+^»*^frtcc 
WTS^^>{t^5€:^U, Rfl:£4k£R.#?;*1R& 

*jgj£Sii'rz»ALfcfe©r*5«3R3ii 5 2ia®o^ 

[»*S154] Rxj^+^att, x^+$xS^WT 
so 6^ y y V 5/^;l/-rf ^ * y F WmoRHtHJi^©^ 
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[M*9I 15 5] WW*«C»L,Tfl«* 5 

* i w t x^?i>&m$g[ 1 4 i izmcD&m^m. 

[MAJIi 56] g^T^uvr^-^an^E— ^ 

* ( i > vmztizm&zm-rzbvv&zmimi 5 

tft3] 

R 2 -6-04CH 2 -CH 2 -O^H 



Rj -6-04CH 2 -CH 2 -O^H 



U mfc^^n^^^Ib^ m=0^On= 20 
0, 4>0<«1 ^m+n^30r*-?t, m + n=l<E> 

157] mm*<o&-*smm'?u -z?<d 

?/&K#0. 0 5— 5 0 0/iMrab^>ff^l 5 5HBK<D 

m^m 15 8] i$f**©i-$iii7*p-y^ 

«ffi#2^5 0 uMr**IB*3Sl 5 7im<D&mx 

& 

[MjJSB 15 9] K-*««»^n-^©S3*s2- 

5000 « s $mm i 5 5 letgcD^tB^So 30 
im$mi 6 0 ] mm&7u-7<D&z&2^ 

6 OttSftr**i»#JH 1 5 9fBtg0^tH^a 0 

6 1] R-f>*^x* b&ifirtzf)1,t?xy 

h8rc&3i9#3ti 4 1 i3ttotfttB*ffi. 

[flMcS 16 2] K^d-^«f5EOT 5 >>Bffi^J£ 

16 3] BE^p-^aaftr**ai3»i 1 

16 4] &m&m&m#~e&z>n>m 1 6 3 40 

inxm 16 5] R^aM^s^r *«hmoi 1 6 3 

[»«ai 66] tiL7u-zrifitm°e*>zmtmi 4 

[DM 16 7] R«ft£, R@tB±fc: 1 
^cDlOOO 0fflJa±©ttttT\ S^CC»£l,fc*# 

[8»*B 16 8] »Ifitt8Iwa'C*or, M-o 50 



ttmy- 1 1 - 1 8 7 9 0 0 
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a. 

[ff^l 69] BHfrr«x#9 honRl3WttX4«9 
h ©**«fiU: i ft -5 5 CC X ? ^ * > 5 H»$Jg 

i 6 8iatE©&m:*£o 

170] rii* b^ho. z#vb \mou& 

311 6 8IEttottffi*i6. 
[Mftgl 7 1 ] ^D^>^M7J^5> 
CCj:oT»«3ftTl>*»3#!l 7 0fBt8(D^ai^o 

172] wm%tmwte^z~>mcmm.2 

17 3] KHtH3W*^W«:awr*0 . 

h u i 7 2fe»otfta*ffi. 

[M#5 17 4] »7hy ^ ^9&sWJ||*dtrM3Ka l 

m$Og 17 5] Kvh^ X<DSffi*«i»*ttr* 6 

n^ni 7 2tatgo^ni^ao 

[ft«B 17 6] m<y x ^<DSffi^jH*ttr* -SIS* 
SI 7 2i3tt©teffl;»ac. 

7 7 ] f&vh »;^X<DJ1$^1 -2 0 am 

r**fl*«i 7 2fEtt©ifttiJ#Sc. 

[S*#S1 7 8 ] R£*JMD*fiiB#2 0 0 /imt* 
*ft#3i 1 7 2i3ttOttffi*ffi. 

fiSOl / 2^2«r*S»*3B 1 7 2fBKO^Hi* 

So 

mi#b 18 0] Kf4*Jc^*n^awigjso«jg^ 

[M*fl 18 1] tt^<D«!K^n--4:«[«Kr* 

[»«3H 18 2] »— *««»>^D - ^s&s— *IBD N 
im$m\ 83] K-iHttK^P-^RNA^D 

m&m 1 8 4 3 R-*a«K^n -^«p n 



C8) 

13 

[»j»s 18 5] nmmmt&-mmm-7u-7 
mxm 18 6] mmtmffifrm?z>-gt&m& u 

(SH) ST£>Stjt5fcJf 1 8 HEK<D^5£{t 

t»3»B 18 7] tmwfiti? xfi-c* o ; $ v 
us FS», tt^^^ficc^fficcr s ^i^iAoyt io 

ft. gir^iiN- (6-7U^ F#:/P-fP* 

^) x^ws Ft*si£3«&raSAU/fc*>cor*eit 
[ts^i88] t£@ts#;tf^x&r&9, g/ci£v 

*x;U) ^^U- hi^fD$^r^AL/cfcCD-C^>^ 
-Itamil 8 6i2iS<0«F3£{k^ o 
[f»*Bl 89] m#7ZMfo±<D-7U>( * KliK 
-*aK»0^t«-;Him< t <>3 O^JS^-li 20 

190] m—*ffl&mimmt 

*5l>a < £ t> 2 «F««±Sj£3-&ei»* 

jii 8 9iatt©«ffi{fc*ffi. 

[««3B1 9 1 ] »— *«PNA^P-^5|dao^* 

>©*S£«c J: ^r«A£ ttr c>£ fccDr^^tS^ l 
8 6iatt©«pS{b*S B 

[««ai92] «Hfflaffi)WW-r*wt8**sx^+ 30 
r ^ -/srAsnwai i 8 5iBtt©»Sfb*ffi. 

[«*B 19 3] RHffl^//^ 0 . $ fcg£x 

*rr*f s>{b£««»su wtd«i*^x«i 
*sjss^T39Aoytfcor**s»*«i 9 zzmoft 

[««S194] MExsJ<*^Xtt> x#^>g£Wir 
WC<fcoT*ALfcfe©r*Sfl|3rai 9 2gBttO«£ 40 

imm 19 5] ttttttcca* ursw* 5 

-10wt% ^'JHzy>£5- 1 0 wt%, 

y3-^5^i0wt%, ^r-fe^P>r;u^-;i/ 
* l w t «^ri»s»3R« l 8 1 BttDttSfb&tt. 
[flMBBl 96] ttr-fe^UVT^n-^J&nFE— « 

s£ ( i ) -cmsn&«jt*wr*fc<D-c*si»3R3ii 9 

5EflVDtt£{b«». 
[ft4] 



1 1 - 1 8 7 9 0 0 
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1 1 

R 2 -C-04CH 2 -CH 2 -O^H 



R -6~o4CH ,-CH -0>H 
0 1 2 z a 

K 

0, ^<«Um-fn^30rft-?t, m+n=l© 
intern gfct*nfcJ:0r&£ o ) 

19 7] &WL{*rp<D&-mmMy' P - 
«ffi#0. 0 5 — 5 00mM-C*-5HI*H1 95f2JS© 

^b^ffi. 

[f»3Rffl 19 8] K»#*©K-*«B«M^D - 
*£S#2 -5 0 a MT**i»#3B 1 9 7fiBt8©«FSIt* 

[tt&mi 9 9 ] tt-*««»^P-^©*3*S2- 

5 0 0 O^SSr^^fi*^ 1 9 7SB«©1#ffi{b*ffi. 

[ft*^2 0 0 ] m-mmm?u-'7<Dm$&2^ 

6 0 ttS£T**tt3&g 1 9 9 Ktt©«£ft*». 
[«*3B2 0 1 ] &4 Is 91?* v YWfrrt7frl?* v 
FSrtNfeSiftJBIl 8 1 EI«©«B3efBSnS. 
[ft*^2 0 2 ] tS&U-7ifi1fi&<DT % smffi&}& 

*tr y d[*<zf* Ftti>i£# y Fr*£M3j&i 

1 8 OsBUOKJtftm 

[fS*gf2 0 3 ] K^P-^SeK-C*eS»3R311 

[»J#B2 0 4 ] R«a«#tt#T*£tt#JB2 0 3 

[N*a2 0 5 ] tt9&K#IHRrftSM*3I2 0 3 

[»JR52 0 6 ] BE^P-^*ifSI«r**IIW0Il 8 
0E«©»3E<b*ffi. 

[»*S2 0 7 ] ^@fB±K: l?*^f>^ 

1 0 0 0 0{lJy±cDSSr, E^tcSfcfcLfcXtf 
v h£&a«fc5CC*#*^>y-r*fl|3jeil 8 0iB$B 

©WSfbtftt. 

2 0 8] »Btm*SSffi#¥«r * o r , Rr> 
iS*-tt*H»tt*WLri^a»«ai 8 0fBtS<O#^fb 

[gf*^2 0 9] BJg-r**** F©H»**BEX#* 
h©«*B«±<S:ttS «fc 5 SCX* v T a > -Sit 

2 0 8Ett<D«S{b*& 

[»*B2 i o] ®mmmw<D> vyrnvrnfa 

3I2 0 8GMO«ffift»tt. 

[«*12 i i ] K^p -^*>^4 : iflirSr^^5> 
KJ:r>rjlflt3*irc>*ill3Wi2 1 o iaS£<D#5£{b^r 
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a. 

&*©$xWC«jteTas»jJ8Hi 8 0gB»<D4*&ftJ5' 

ft. 

r»#S2 i 3 ] Ris^wtcawr* o , 

[81*512 14] gvh'J **#«JJl**tttf|3»B2 
1 2E*<Z>ttC{UErS. 

[M$92 i 5 ] i&v h y^xoii^ftr*^ 

If ^2 1 2fifitt©»3e{fc*ffi. 
[«*S2 1 6 ] »^xJKDJSB3&sa*tt-c*-5tt* 
JI2 1 2fBtt©«FSft*ffi. 

[»*S2 17] igvh lf^^(D^3^1-2 0Mm 
r*i«*«2 1 2fBlSO«Fffi{fc*ffi. 

[11*92 1 8 ] K^xiUCD*SiH3&J2 0 0 umV$> 
£si*92 1 2BU©»£fKFtt. 

[W*92 1 9 ] iftv h t; >7XCDitI^, »^x;KD* 
^*I<Dl/2-2{Sr&Sljt#3i2 1 2BB»(D4$Sfb* 

[0 00 1 ] 
[0 002] 

[0003] co^v^p-^ru^-^gjs 

^ctUrti, M^tf3-O5rAfl#H:»3 7 32 0 3# 

^S(EP0373 203 B1) CCi3tte*iri>5««: 

( 1 ) HWiraM^n-^t^jaLn^ * 

(2) : Faf>^flELfc«U^n-^*B«J:«c«|&'r4* 
ffi*Wai&Jrci>s. ±120 ( l ) <0#ffi©i¥fflflffl7n 

S*iri^*fffi»B<S: L/rtt«Ali*B«Ftt»5 4 0 5 
7 8 3ffi« (USP5405783) *s*tf&ft&. 

[0004] *fc±E (2 ) co^mt mi» 

B»ft*5 6 0 l 9 8 0^ (USPS 6 0 l 9 8 
0) r*^-fx>^ (Science) J ( 1270 
46 71, (1 9 95) (C«70PtX. ; f^> 

TO*. 

[0 005] i c 6r±i3 ( i ) ©#j£w. Btt±rtt 



C9) ftH¥ 1 1 - 1 8 7 9 0 0 
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*^fiW*aiw*ifti^ u^C/Btaii'c^snfc^p 

^or±iB (i ) ©#j£tt, «fc9*A)t 
tt^a-yru-f <d tg& <tu y'a~ :/<Dfi!gcD 

[0 006] JJB ( 2 ) ®mzfu-7 

io ©Bffl^©B^fc5fefiorSK^p-^<D^^^y 7' 
**s4W£tt*JEH, Bffl^©tt£Cc5fe£oT«M:7p- 

IB (2) 0#&tf: v ±i3 (1) 0mH»$U^ 

[00 0 7 ] U^0±IB ( 2 ) ©2rt*©lWtt4. «EK^ 
p - BMKBWWfc* # ? > a #fficc * 

tffa^w*. r*4R«3*a©8M^p-^B«± 
fciB^j* w*r ^ ? p - :/* Bta±icsBg ^ i± r < 

30 ^B3ttTi>*c<fc#s?*i,t>. 

[0 00 8] 

[0009]^ uxxmyommiz. m&x$m<D7u 
Bffi±«ciE§Kcx# v r < > c ± 

40 

[ooio] i/c^aioiogKtj, ^scDf&#*P6 
[0011] *fe*»W©M«:ffi©BW«, zfu--7tfi 

[0012] »c#«i»©f6©BW«, 

50 as^aa-rac 
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[0013] mtc£tt*ftw<Dtii<Dmmz. 'j>&<D&ft 

[0 0 14] 

p-:/*#triS#*-f 9 hfficcj:t)Hffl3!ffiIK: 

©t<hir£*><Dr&£„ io 
[0015] ±BflttttC*>*>& x # » r 4 > t/frmzm 

[0016] nflsttacc^^-s^n-^ 
^d-^#? f* i¥#-f >*f*jk:i ooooia 

[0017] */c*^<D-HJS«g«{C^6^P-^ 

*dtrx#7 F*»*«:/P-:/TW©MB#ttr* 

or, tt^P-^Strifttt*^ V?^* 9 bteZm^ 
:/P~:/£fRfc5C£fcUCJ*Jt<9 r#««K«:i2«S 

n/c ^p-^ti^^ a»* js-r ^cimi>^ 30 

[0018] &tc±fc<Dmtfiimf&,?ZC£(D-C*&. 

ft<DX#9 hiUt^«^P-^ri/-fOS^C!)^i!< 

K^p-^*St?iR<t*-r>^^* ^ hfficc<fc 40 
oTBffiiccx* 9 ^ > ^t-s c <b cc j: o -c^jsss n 

[0 0 19] Jg«C±iB©BW*»fiW5Ci<Dr*5, 

r&or, Hffl*ffi«:iM#3Eo«}»«:*tL/r«Faw«:is 



1 1 - 1 8 7 9 0 0 
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c <h cc <»: o r4>*©«Mfefo e r t (DSWfego 

[0 02 0] ftfcU S P 5 6 0 1 9 8 O^&tttCttttlK 

EP^USP5 6 0 1 9 8 0-^«BO»2«©»3 
lfT^95 2fTg«:» 1 EE/riK (pressure wave) Kcfc 

e«^p-^K:»»*#^-snj«Btt*swi). *fc 

hHI±©3>*5^-^3>«5ltPjBcrfl:l!fttt* 
Wtl^. f©±rUSP5 60 1 980§^#^ 

[002 1] ^/cUS P5 4 7479 6#^$SCC«, S 

9 b#>y'$g& (Piezoelectric Impulse Je 
t Pump Apparatus) Zm^XmABttbiiLSbr , t 1 ^* 

[0 02 2 ] U*il/Cn6©jfetfStl5(C«, ^a£>Bffi£<D 
[0 0 2 3 ] 

(^n^ru-f«*W)Bi 
P-^TU-fO«Ji*ffi<D«BISBil8Hr*-5. ^lCCfc 

or 1 0 1 tettttMi uto^p-^ M^^i^p 

1 0 4«^^l/i^x 9 9 K 1 0 5*>6ttffl$n 
/c^^P-^^t?^{*-C^^ e ^/cEi2«, SI O 

x. v h^9 F 1 0 5<DA-Aif§Kffi^r£>9, 
S2tC*siiTl 0 5tt/Wi/x? H-^9 h\ 1 0 7 

ttffl?3h-5^*«M^P-^*dtf«ft, -eur 1 1 7 
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flEatiri^«flfflli 09, r;i^~^A3£rjfr&i*ft 

Tt>*«ffil 11-1. 111-2, -i'PAftM 

3nrc»*««k«fiLt*jBi i 3 V s&jgi i saw** 
tta»*Tfrz+nFvmatstixii>z3ami ie* 

[0 024 ] ttH^o-^ifttriK* l o 7 fctttfcb* u 
v<x (ttfflp) l l 9g*c£rfc*3, iweoBWcj: 
-ory-x^x i 2 l *»jsSLrc>*. ccriii i 
i-K l i i -2«c«««#3&sai*>at % i2 3r^ 

mu * 1/7**1 i 9^6«»i o 7&n±mb, @ta 

tt, ^©yX;UCC>iM X^&c<fcoTItft*#s, «*.«4 
«ffi£±gBOfc«fcffi 1 1 0 0 0 0 

mi±. ±m±Lxte i x i o 6 fflnift) cc-r £/c&&c 

h&te, m«2 0-l 

£->T*5E3ft& 0 

coo25] (m.&m<D&m ^mm<om»t ittr, 

Kfr 6ttlH 5 ft fc»«ffr&$B*H ±<D^fMo{4g(c#§« 

r ksm ^ p - ft wntfc >a>ft *&ft:"C 

[0 02 6] ^OT/^l^x » h^>> K^^CDttffltt 

ttg#l-l 5 cp s, Slffi§B^*J3 Odyn/cmH 

0-50dyn/cm<bt/cl^ Htg±T£>3t$$ftM 
#««>TiEttft *><d £ ft 0 »«:»a«:fflc» 6 ft*. 
[0 02 7] ^C(Cttffifto^>^^x * httttflttk S 

£tt**flW-*<fc, S**faimtf2mer-5 0 0 
Ome r , S(C«2me 6 Ome r (D^^'p-:/ 
0. 0 5-5 0 0wM, #{C^2-5 0yMOM 
r£«S if * C t&ftt Ll\ 
[0 02 8] (ttffl«fflJ5S) rt-ffrV* ? h^v K*>6 
ttWSft*«fc<Dtt«£LTtt % ±i2Ufc«CC««:/p 



»H¥ 1 1 - 1 8 7 9 0 0 
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TH^»LriE*fcittffl^ttr**«(*ajs83W»* o 
<r>*#*»fcW* »«CK3ESft*t©rttl^ 

^v^ptvbr;i/3-juscnriasc ( I ) x 
^Sft*T-fe^u>r^3-;i/*^«(*«»*bc>*> 

0)?**. 
10 [0 029] 
[ffcB] 

R 2 -<b-<HCH 2 -CH 2 -O^H 

6 (i) 

R,-C-0-fCH,-CH -OlH 
R 4 

20 [0 03 0] (JJESC < I > 4>» R a% R I% R,RCfR 4 

SSK£&bU m=01on = 0, tl<«Um+n 
^30T$,ot ( m+n = l<D«^Jm*fcBntt0T? 

) 

H«C*#W«CttflW«r 5-10wt% 4 ^ y -fe ■/ >4 5 
-1 0wt% v ^ti/^y3^5-l OwtK R 
&±BS ( I ) T^3ft*T-fe^L/>T-rt/:a— jU£0. 
02^5wt%, JtO^KttO. 5-lwt%^ 

30 to**bw*ffa«:ffli>6ft*. 

[0 03 1 ] CCD««:*ffll^Ji^ 

ftfc«ffl#J£#*C£#tt< % *!Bfifce»^P-^ 

tt£^fc»**c<tj&*c**. MfcHffl±«:>;^^^ 
-f>^3ftfeSM^P-^0«»fcH!^6ftft^. ft*? 

«±I5<D CDK REE $ ft * cd r » ft I * o « it «StB^ 

r^ori/^^(D^:KS<*ct^ft, ^x;u©<fc^ftfllig 

y p - ^©ttis^is «> ±uz<Dmm9\-x ^^xtm^ 
*ci*ir#* 0 

[0 03 2] (HffiiftttOWtBSoaa) Hffl±CC# 
Si±Ud?)/c^^P-^cDX^^ h«rM(CRS5E$ftfcfi[ 

so ^Htg±tc^H{c*S^5#*otc^6ft^g<!:Lr, « 



E! ^ ^ 



(12) 
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[0033] (SHSivU-f 5 FS) »*Ll^<hL 

r«mtf, vu-fsKiif*-;K-SH)8i© 

(-sh) assists -erfcSN atsa 
®# v u ^ $ K»*wr * J: 5 cc^s i>r 43 < c <h r . 
@tsamte{£if& $ n /c^® 7- p - 7<» * * - >vm t m n 

i&mmzm&htitj:^. 20 

[0 0 3 4] mtfSlfil 8 me r GO$f&:/P-:/£ 

: B J C6 2 0 ; <«) *t«L fau^ 

i^x ? h^y KO^X^KOIBIH* 1 . 2—1. 5mm*i 
2 4 b*n y ? h to) % m^±.^c{xm&mi 0 - 1 0 0 u 

mmmfcmwbtct%<DmRt l c&%:'?2>x#»j f am 30 

mm (2 5'C) "PC 3 0^Hg"C^7*r-5o fcfc 

co«FlfflttiK<*©ttfflK:t-j.^x^ F<%* F£JBi>fc 
^ * - ;HS©SJ*a»**s±# U r KtSWM jWSW S ft S 

^oi^^en^e 40 

[003 5]^, vi^ * F*<fc**-^IS£©»& 

ROlrJ^y|4MTt«^X^7 * F*S^ (-s- 
S-) ZBl&L> llflitftSCiWS. bfrU * 

-;l/g<hvW $ F»i©Sl£ttC!>fiT*l»<Ci*«T 

[0036] mmmw^o v u ^ $ F«©?»A#ffi<t u 



»BBT 1 1 - 1 8 7 9 0 0 
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UjUlris) Xfisj 5 F ( N- (6-Mal ei mi docap royl ox 
y) succininride) *£MH«| (EMC Ss*^ : D o j i 

[0 03 7] 

O O 

(CH 2 ) r COO ; ^] 



[0038] ttc?*~ )imf)m^ v tctm 
m«DNAa»^j5aEa*fflc^rDNA*g»^jst 

-rSBacS' ^ffiCD^i -Thiol-Mo 
d i f i e rC6 (Glen ResearctftSg ) £flJt>&<KC 

[0039] (r^i<bx^+i/S) m&fttcmmir 
zmmom&tttuxttt. ±&Ltc?-*-tom£-? 
w 5 Fasoft-^fciiewcct, «^«x?j<+s/a (h 
ta_h> ir^/i (sst^u-^5Ba) ©a^)^ 
wens. B*B*ffl^©x#*fs<3T)«A«. mtf 
*#^>S£*tr3#y PVis&toj*** v i>- tzffl 

^>^>^7 7'y >^»j^^^^«<DB*i*ffitc^br 

[0040] ±iaofcj: ^ tcmmmmt— *$mm?u 
-7<D^tizm^ci^vx&m&&zBm?z£ 

IPSW^ (W^.«»«W«r*S^*) tc Worsts 
±(C @^ L /t«Ett^ D - ^CCJt^ . EiW^fi $ (Dill > 
j;^7'p-"/D N AO»^a©Si%ft C i«c < 5£S 

(On 4 is a >0CH^T -535^ <b Hffl i <DJg 

K^S: 1 ^iWS&Tfc* is>m*mALx*3i>x i>& 
ctiKcfcorBtBJcRM^o-^tt^S'&fet* 
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[004 1 ] (TU-fODSffi) ^CC#«H«C««^ , P- 

6«#iUT^y-fe«;>7. 5wt°/o, ^7. 5wt 
**5Jyy=i-jU7. 5wt%, ±8S— «BC(I) 

£ : l/^^EH ; im? r 4 **)\, («) 10 

-JUStflS^OTt**. fi^«i«2^5 0 0 0me 
r IIS, ^Kte 2 - 6 0 m e r gffi®— #«8»:/P - 

^*DNABttA«ai*»Ur6jaw-«. ^rc©* 
M^p-^^igasftcc. wittfaK^o. 05-5 0 

0/zM «{Ctt2^5 0tfM©ISB-C, »«f*<D«iK*S 
l-15cp S> iftCCte l-5cps, SfcSBSRft** 
3 0dyn/cmfe(L #&tte 3 0 - 5 0 d y n/c m 

1. 5mmSffCC*rifiS$# % h^v 

360x720dp i (DW^Kltt, 3 6 0 dpi <D;£fa 30 
«:»lllttffifi2@ffi«:m3-fr, 72 0dpi©*|fij{C 
» 1 Bttttltt5 m^q±tts^H±e £ t> S jftfrC y ^ -/ 

[0042] ^t^r@tS±CDv U ^ 3 KS 
M^p-^O^^-^SiOSlS^Jt*. tt«K:/P-:/ 
3^BfScflBbcH£3 ft£ *T?ttBtB*0»it«ftia* + 
>^-F*9Cti£g-r& 0 C©«FlB«JJ20fe<fc^«:«|ittf 
WM Oft 2 5-C) -C3 0 5HlfiT+#"C&£. *©«B 40 
f@±&c & o T*Jgj£©«S ^ P - ^*JJfcC o r «M ^ 

[0043] ccrcosii^p-^ru^^ffl^r. 
M^m»^ottu««fT^^«^ottaif»a (s/ 
Nth) <Dfi±£S£t£*gW£ur, mmvu-? 

*BffifSffiCcB5£l/fcf& »HfflO«M^P-^**S^ 
5K:/P9*>*4tT&5C£##SU>. :/P9*> 
fc, mtf2«FMSttai/fc»3. HtB3lE<D*g®:/P- 50 
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4 0 UfrU ««DNA©»«*l»<ja*3&>6-r*i, 

^«M^p-^«»Liii>a^J!Er3tiri>4«^K 

[0 04 4] Ca>ttCCL/Tf«4-r4^P-^TU^«* 

^atasccEK^Jhfc^p-^r u-f« % -eoaaw— 
^Kft©aw-3w»«M©iftaifcffli^ii^cctt 4 sta 
triMR©**? h#Bffi±ccie«SttTi>*:/P-:/T 

l"{<D&%<DZ#v HOC, 
-9* > * g«& 0 r i£« ft-*!! J£ig <h «» P - :/ ± 

ftjo^ffirtfttB-rs. *nccj:oxif>^*©aB«j 

cc* $ n r t » 4 a w-*«a»©ft»i®»j<z>»5E cc/a c » 
ttan-^aKottx^jomotKa 

*wr - ?t uxmimc* # ? ^ 

4 0 Ch^J:OaW-3Stt««(DWIKW©W5e«rff«c 

ffeCDffl&<hUTte, «it«DNA»^«e«^S»r4 
»S W^cttSKWO^ ^ U — x > D N A tcS^T 4 

[0 04 5] (-f>^*> h-^y FOSIS) ^c4d±IB 
©»9i{C*Jlirtt, aM^P-^OBffl^©^*^^^ 



(14) 
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*3feDNA©n^«*fcJISJCj:f3)l»«Sn*^:«>, ^CCC 
t£#r££<ht>5j£T\ y b^y Ftt#jfc 

[0 046] mcc2«±©x#* hirftursft&m 

( PNA/DNA) CC£T\ :/n- ;AD-W<h OTjg 

09<fc uri*, f t *+s/'j#a» (dna) ?xi-zf % y 

«(RNA) ^D-^&^^K««! (PNA) 
7'a-^t(D^$ 0 PNA«DNAfc:^£ft£ 
4®<D*g (T^-V, ^r~>, ^ 5 ^f->>) 
y >«x*f\rt>3Etrcra& < T^:/* F£«K*S 

ria^: (in vc^u^mm^Mth^ 

[0 047] 

[fb7] 

H^N. /Base 

XX 
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HN-v -Base 



(10 



Base 



10 



20 



OH 

[0 04 8] (a*rBasej»DNA4«tt«4 

@ffl©tsa (r^~>, ^>h^>, ^r^->) 

<D{5Jtt*p£^f e */tp«PNA<D*«fi*a*>r. ) 
PNAii, «A«t BOCSSHtH^flEffi^Fmo cSH 

#"C*£. fltPNAiiDNA^RNAf^O^ 40 
V zi* b'tttt&LX Z ? U7-W^Pf7- 

■WScojBWJcWf^SSoWtt^WU, JiiW+rfclBftH 

■soft*. »L/<tt*<jta6r3SsE'c*a. tiam 
«e^rpNAi«fi«j-*ia«Ki^i£ 

WWW^cSR^ftSC^feCC DNA 7'D 

v Fttmbx pna tmm-mmm 



xhtxx *bxctib<D&m>hmmtmo$tm 

<Di?iS#*£te, Wn-^ltPNA^a-^S 

Sfct^rscttf-c**. JWMWcwu m^PNA 

:/r UY<D««l»fc4EI*#ffi<!: ItttDNA^D^ 
^RNA^D-^4HafC, P N A:/ D H 

frttCD — ^«±^L/cCD<h[5j«CD^^-;l/S (PNA* 
iS) i^U-fs FS (HfBSiB) offl^*>-&r**. P 
NA^8^<D^^-;l/S(D^A«, mtfPNA^P- 
7<DNl£$% ( D N ACD 5 ' ^CCffi^) JC^ 
&tt*sXT4> (CH(NH ) (COOH)CHt SH) S^£2gA*f & 
CitM$h^„ PNA7'P-^<DN^(D^f 
^>©*A«. m«PNA^P-^ON5Rja(DT5 -/ 

orfTfc5c<t#r&£o j/cPNa^p-^n^ 
or 5 s&tMMtNt hcch, ) 2 occh )* oat coohcd J: 9 
r 5 y»scf*^?K+^*«:WL/ri^«&aa^y 

C it y >*7-£:*>UT P N A ^n-^CON5HS8CC 

' -*^LTBtB<fc©«^*»Al/fc»^ pna7'p 

cfc o ©r^±**JH«f § ft & o 
[0 04 9] *fcPNAt«©**6«:a:^r«*«:>a- 

tzmmte&m c&s&d dna <t ttttr % ±m>m& 

PNAtWh V7;l/*P|ffl| (WilBO. lwt%F 

KMJ*sc<t#»*iA>. «fk: h y^ii/*ntt»fc* 
i^tfc<Ci(t PNA5fcM<D^x^-f>«S*© 
^^-^SOM^btcj:-5^x^>^©Xtt*|».tf, PN 
A©**~A*£H«*ffi©vu-f * K»i©SJ«a»* 
©J:9— J»©ffl±*HS±T»* ^/cDNA^P 
-^RNA^'P-^CD^iSic^AOfc^^-^SiH 
*B«ffi©vU-t 5 F»©SB»IBt«W30fea«:3 0# 

[0 05 0] E(c^n-^^ur(2ttK^n-^(cine 
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Hr£iiJttfcy*/>F. U#>F£tt»WKlS£nJttttu 

£/ctetf y F ttt&nimj:* U =f-s^* F*># y 
^^F, Wctt*>j<*K (mtflStt* SiM, MR 

[0 05 1 ] «±MWU3fc«CC^>^^*^ httta^a 
[0 052 ] r < j;tec<DC£.i l z#mntiCtei,*xmMtc<y x. 20 

aatto^Fy r^^7h'j> 
facets (mtfat*©tttti) •r-sa^w^otftffiwfi 

L r k^Mo 9 x ;i< cc x a - 7*p - 

[0053]I5{C, *»ttcc*jw-5^p-^ru-ro 
-«*S"r. 05 (A) te¥®^T*&0, ^5 (B) tt 

0 3±(C7hy **ttKKH3tifc0nffl (SxAO 12 

7**jfltufe»f*«ift*w , r*v h y i 2 40 

t\ ^©fljsttosu^e»tto, ^<djs® i 2 9cc«ata 

[0 0 54] 7hy **^*->*^£T£*#fttt, zf 
a-^tm^mmtomt^yt^m^mm, mi*, so 
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c!>wn«^«(f6ti&. aEiifeQisjiiorB, r^y 
;k k #^fi/>, #yx*u>. 

*y-f 2 h\ r^y^K^^v-, ^u*>7*yu- 
F«©«Hig*\ ^ * h ue** b&<omimofflatcm& 

*tt»II©*»fflilttt. WiUSUVU^Xk DE 
3S«Ktr^ry F»ut** k 7xy-j«-MS 

mm-isTV-fy h*s>mi<isx bm<D#*suv>z v 

[0 05 5] DEEP-UVU^XhiOt^ 

u^Fiit, i^H *y^;i/>** y u-k 
t>\ mb* y i - h y > y jvztu t'>m<Dmmm 

3, 3' -^7^F^7*^;l/XWX *5<J:0\ #y 
^ # ? y y s c <b^r^^ 0 

[0056] mfmmivtswat ur«, * -/ 

^>7^yu-h, &<fct>\ £u#>^7* y u-fs? 

[005 7] ^Cfc, ^P-^i«fl^H©JSlJ«J<Dtfeffl 

4, *^wccff&*>tti^»^, vFy **a>e><D3fc#s 
^»©j6^w«fficci»4^iL&i*»^K:«, 7hy 

[005 8] *K:±fBOytaa:»S*fl3l*rv h'^X 
^ ^ ^ > ^ ^st-r -5 -r><r>^m t O r »SfiSffi(c n - 
hLfc«J!B*>£Jii±K::?* hU^h^P- hU^'^- 

x > tfcDmcmmz x ^ > ^*oxecc a: o ^ ^ - x 

^7^-<D^P«fe^CCj:9»*. je*CCl£DrW 
[005 9] Cdt7 h y 1 2 5 «WJ9BH<h 

7hy^xi2 5©affitttt*tti3tt*. co«^; 
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tt ■> * ;b Ct S ^ p - 7*^tsfeWi t L X*&<D& 

mmov ^wzfu-zf&mfim&xzA-xttm 

x. mu^mmoy'u-^^m^Ltcm^xh, ctih 
o*)micm&zfttcmtezy'u~7im.mx<D£c *) 

[0060] mis, b\ m&m<D*k#Mmmm<D 

[006 1 ] ^CiC^ (HfBfl®(D^Hjg[3) * 
0r«HS*ffi^©xsi<*^*CD»A3&*»*l/ir^ C<7) 

^^<btbK-r^<t^y-p^^?§s^^>^t>x^ h 
Btto^s-cttta ofeiB©Hai:^flwe«tt»fflBF x & i> 

[ 0 0 6 2 ] r $ ^»-t>x#*t/»oH«*ffi^©ai:A 

yr»//^x«aBB£^0T*ttX (S/7^-;H) 

t (fiA^N-^- (r^i^) -r-r^7'D 40 

y>it&® (WAtfr-yyj/F+^p^F 

«Stli<Z>*iai £ Kl£ $ 6 C <b «C <£ o r ft ft 5 c t & 

*«^EK:T5 ^I?:SAIW^N-7U^^ F*/:/ 
P^P^>X^>W ^ F** *W 3 5^-4- (v 

[0 0 6 3 ] ftfcN-£- (T 5 -/x*;U) -r-75 50 
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0>N-<S (7^x^;b) -r-T5 y^PfcVPh 

(CH 3 0) 2 S i C,H 6 NHC,H 4 NH 2 

ts Furls'? ui+jbh U y h^>^> : 
[0 06 4] 
Mfc8] 

o 

(CH 3 0) 3 S iC 3 H 6 OCH 2 CH-CH 2 

[0 06 5 ] (3>X^ W ^ - (?U^F7x 

[0 06 6] 
[ffc9] 

0 o 
W N "®^ (CH 2V CO °- N ^]l 

[0 06 7 ] ±IBbyfcHffl(D*ffi*!racC*Jl»rx^+2x 
S£BtH*ffiK:S»Al/fc»^ m^^mty'n-y 

«fc9. ^x^oicffi^a^ttcc-rsci^r*^. CCD 

»ffi»^P-^**S^S1±3ffc^x^(C»^P-^<!:«FS 

[0068] titmtt£uxmfflffi*:m\*>zm&. m 

£ Organic Thin Films and Surface, Vol.20, Academ 
ic P«s©*5*«ClB«©^K:J:i3»ll||S«*ffifC* 

mm. xjittf^tsfrm&ttizT 3 smmzmx-rzct 
±MZLttt?yzm<Dm&£mmcT$ sm+x#**sm 

r&£ 0 iC6-C±ieL^@ffl^<DW«6SO^A«, s 

«^ h y * xmm&cft & otu^ ?Fy^ xjgj&s 
<Dfrmc£ ^x^mmomAtc&wtefcfcmmzmtm 

[0069]^^ ffliS»C^D-^fS^t^M 
£ l/T««A«. 1$§§086 0-0 1 5 56 0-^<&$gtC|g 
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[ o o 7 o ] £/c mmm&<D&m&m*&<Dm&, m 
tm&. $ticm^tc®mm<D^ h y ***riUH©i«it* 

[0071] cc^m ^fee>*»<fci^«^p-^* 

[0 0 7 2 ] 7h y *X^"*~>©^x/l<<DlJ* 4 

7h y 2*^£~><DffM#£, 7h'J^^->H 20 

[0 07 3]ftt<bUm H5(C*tSfiiWfftI 

[0 0 74] ^x;KDt^Xiim RJ£«©», T 
U-T^#©1f^X«r*«[L/c«^. *<D*&B#3 0 0 
wmHT#SKL,l>. MA& S 5 toirr <£ 5 Ct > $x 

^CDl£20[)g££2 OO/zmJetTi-reci^r**. 30 

OumfiTF. R»t-rS»^W-t©ii:S*2 0 0/imet 

1 m mllffi -J* SC 

[0075]^* iKDEJU^jaw, H 5 Oct 5 0C¥® 

* x ;KDffig* r t> L X lEUT £ Stt9i?TS cc j£ G 

[0 07 6] MS*** W*.«-f>* 
s^^y hffir^n-^^^^xjutctt^r^ccittffl 40 
fil«£«teSft4'<*»>*JU& Office £^<DttKrti*s 
£CTfc*ft#*P*p>*5*-i/ 3 >££i;3i*& 
l»J:9ftllDRKcnet > SC&«47ft(/<. ^/c7l/^ 

JMRIORfltf V x ;KD*fi«D 1/2-2 ftOflBHtt & 

[0077] Mita. ->*^*jE*»«ttir«J»d 
©mfftaMrftrsfli^ttiwatt^s ( 1 <<>*x 1 5 o 
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-f>*\ emxiem) it^i, ^>l^^ 

h y rn<*- $ * h y - ^ Lr©«tt*+»cc*fc-j-!e* 

tt?!>>6 1 o 0<@x 1 o om. $>2>i,HZ. 1 0001X1 

000 ffl«±© y'v — :/*i!8i#??&-f £ c t tm £ b c » 

iE^^CD-^l-2 0 0 /im, ffigf^^x^ffl 
©SEIB*2 0 0 <m«T<fc**©#a*Gl\. 
[0 07 8] *fc-7hy^x<DI3 <BffiSffiJ&>6>©W 

W£tXttl-20umcL^£t<tjWg0l>o fiP 

-^«WO«»ttt, tt^P-^***JKHffl*ffl±«:/lN 
»«cc»»^r*r>rfc. tt^P-^jSiK*Hta±<z>Hif5E 

[0 079] _LfBCDM£ bir>«H<D±Rr©$ * 

^OSWtt, 2 0 0 umx 2 0 0 urn* 2 0 /zm v 
t>%, 800pliftS. CCD^Xr, ^St" 

*^x;i/Ra<Dg&gi (H ICDx) fc|^«K:2 0 0/2m£-r 
££6 2 5<I/cm'<D^x;l^KW#6n& 0 "Tttto 
t>*-*-£0T 1 0 2 ^/cm 2 ^±<D^x;l^S£W 
t^ru-Z^n^o £fc, £x;H& 12#5 am© 
JEfiB&tRtL. mm? ZV^tmoWsMi* burnt 

^(DSfRttO. 1 p lifeO, 1 0 00 00 0 

i/cin'iJS:^ 5 *t m x 5 m mx 4 u mO^df— ^ 

Tt-^iUt 1 O'i/cm'^^Xil/MOT 

[0 08 0]$MfC^t7'D-^I, 

^P-^i^T^*«KO^*;l/^©fl^iBaitt, M 
^ « x ;KDg» i « tSlIS t -T *»^cc tt . ±l20ft 
tttao. ib'3y-,F;Kpi)^it/y 
^ <n 1 ) ifc*. *3fc k 7h'J zxzmsztiz 

^x;kdi 0«3^6«:i 0«©jBai*tt|ft 

1 o n i (D«^«^*r^c itc^c^o i^-rnooti^c 

70Pf^^>1f-^70Dt^-; h-C^oJtfer 

« u m ^ - vmmmc{&&&:&>z Lx-ozzttm 
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1 1-187900 



[0 0 8 1 ] *J8«K:<fcti«, ««©J2»5 9B\ 

u-?t mmmw t <omt £ ^ * ;ut £ o fewmwtm 

[0 0 8 2 ] **MtCfl3l^-r>^*x* 9 hffifctf$«:»J 

ibs titter mHtx!/y*^ft *sw&#ks* 

[0 0 8 3 ] tC5T**WfCfcl^rHffll 03ilt 

tzm 2 <D««tc*j^r Office v h y 

SSS^fedtatf^x, i/y^x r*y;H»iiB, #y# 
-#*-HIHB> *H^^U>«BI, Wbe-JWHM 

[0 0 8 4] #»wrBcn6^ , o-'? r r u-fecjsac-r 

o^*;Ko-en^ncc, :/P-:Ac&jfo£i*£^*^& 
< <b i a©«j«*i«»ofcje«%^< i & i 

->fc#l*fflHr**itf. «»***iB£Lfc, *px 
[008 5] S«fcift^T£fca&K:fla&T 

^>^p-^<D?gs, kjs*^ 

[0 086] «T^*««rfcor*«IB*JgK:»3NH«:|» 

srrs. so 
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[0087]|U6W1 

( 1 ) S«ti5fc# 

^2 0^ra^f-ofc o »c(c, to 8 o-ccdramofc 1 n* 

Hffc^h y9Atttt(C*f9;MK*l O^Sbfc. 51* 

[0 08 8] ( 2 ) ^ffi^S 

-r-rs/^of;^ yy h+i'V^v) 
fcf 5 £f»J (« a ° a « : KBM6 03 

{fc^xm («) amy ©1 wt%*s«*gjaTr2ii* 

(HffllttU ±i3^>ffc^«j©*HH*3©y h*^»*JD 
*#jS?L/t 0 *l^C(DMfC±g2 ( 1 ) Tf#fc*K£ 
g& (2 5°C) -C2 0AHKlt/ft:flL 3l#±tfT % ft* 

^xfei 2o , cjctt«»u^-^>ttiriB#ra^-^ 

^X ^ F (N-(6-Maleimidocaproyloxv)succini 

firide;Do j infig) (JMKEMC S <fc«) * 2 . 7 
mgMl, VM ?*;l/X;l/^+tx K (DMSO) /x£ 

^#*^a*KfcS-efc. c ©flared *««fficc 
tt*. EMCSi6iK^65l*±W/c^^«»DMSO 

[0 08 9] (3) ^P-^DNACD^ 

d n a a«i^flEa*flai»r ib^j## i o—^ii^K*^ 

«;L/c 0 3tC*JlB9»J##l(D--*«RDNA5MaccttDNA 

att^fltaro^jSEBScc^*-;^^^ 7 7 >fr (Th 

iol-Modif ier) (^U> U*^-^ (G 1 e 
nResearch) *ffll^*«ci:or^- 

Id^J#^: 1 

5 ' HS-(Ot )» -0-PQ -O-ZCTCGOCGTCCrTTTACA 3 * 
(4) BJ7''J>^-^^DNAtta *J4:CJf»R^ 



(19) 

35 

±i3EfflS#l (D-*«SiDNA*«»att^ft4 0 0m 
g/mHC^^^TE^dOmM Tris- 
HC 1 (pH8)/lmM E DTA*S$) fcigjl? 
U -#MDNAi8««HMK0fc (iEHi^iaS«K*R5S 

[0 09 0 3 yj-fey>7. 5wt%, J^7. 5wt 
^^^y»J^-;U7. 5wt% R^±E— JttS: 

( i ) r^$n^r-fe^u>r;un-;i, : r-fe 
*U<>/-;UEH ; JHW^r -f>*S#;U (80 ItS!) 1 
w t%£^tf*i&ffi£ffl;gU ifBDNAig&KflnA, 10 
— *« D N A Oftfett&P 8/iM<Lft*<£5 KtJISg 0 
/Co CCD$ft(Dil®$g;ft«:3 0-5 0 dy n e/cm(D 
ffifflrtr&O. SfcttKttl. 8 cps (EMf£g^: 
JlORttB (m.WK) r*r>fc. C©*»*/<^iH?* 
? h OBigpg: BJC62 0 ; 

<*) tut) »^>^*>«*«l;^s;* ? 

(Sd°o« : B J C6 2 0 ; * + («) ttM) 

p i ©JBfftKrEu^Biterfts. &^-cc<d:/';>*- 

fc±IE (2) r^Ufc#S*«*«*U :/P-:/tt 

«Sf®i<3Dffil8l«l . 2-1. 5min^o/c„ 
# * -f > WJ, 3 6 0 d p i (D*T&lfiC« 1 SOX* v 
>y<D«2E©ffittffi*fi : «Cl^ 7 2 0 d p i <£rfr 

r^acc « i ©cdx 5 @o2ttffl*?f ^ 9 

«ecawM»£i,fc Q >y»7«, #^x«* 

3 0^ftll^t>^-fi«:»gl 4 tf^xfiSlScDv 30 

tttc. fc_hiE:7* 1 ttffiMrflsafc 9 CD D N A 7' 

P-^S?SCD(d:ffiM«i^2 4plT^ofc 0 
[0 09 1 ] (5) 7Uv*>#m& 

1M NaCl/50mM'J>aWI(pH7. 0) 

ffo/Co 40 

[0 09 2 ] (6) n<C?V#41£-tsal'BS& 
IB^J#^ 1 ©DNA tffi»«ft*»K^J*W*-*-*Mi 
DNA*DNAS»^fiSi'C^«l, 5' ^figtCP-^ 
5>*tt^3'&r«Wbb^— *«DNA«r»^. CO 
SSSMb— #IBDNA£ 1M NaCl/50mMy>l 
«B«(pH7. 0) (CAttiCftl liMiftiWJCid 
&?U C<DSSSS*CC±iB (5) 

lfc7 , O-^7U^ga0, M(2 5 , C)t3W 
^TU-filM NaC l/5 0mM»J>Mli (p 50 
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H7. o) m&?$t&isX7u-7mmt^47v#<< 

£: ARGUS 5 0 :8*tB#h-*;* «*) tt§¥) * 
[0 09 3 ] ( 7 ) *S* 

8Wfc-*«D N A <h^v ^r*^IBJ»J«# 1 <D«E 
^/p-rADXtf ? hrtt4 6 0 0OS*l-C*ofc. 

a) S^(DW«> hW2BH»r*-»t» $/cfOll 
**70^1 0 0 um©ttHrtK:*>£C£* 

b) hi®HK«&*G>*#? 

c) X#9 hOtf<b^fi}oTl>-5>C<h^6*»i^o 
[0094] COCitt^P-^ru-fi-C^^'jy 

[0 09 5] Hft«2 

(i ) ±mmmi<o (dm(2) t±<H««co 

t^P-yri/^oiMMlu^^xi^i 

[0 09 6] (2) ^P-^DNAOM 
DNA'a»^flt«*fflt*r|fflnJS#l ^4 

*^«ofc. uto&m^\^4<D-mmm*. mm 

«ltffll>«EMMltl*4U lttSXfbSttfc 

3, *Lr6*^{fc3^fc©«:i2?l»#4i03ffc. 
* 1 - 4 <D-#iK D N A IJDNAli 

^fiStir<D^fi£B#CCTh i o 1 -Mo di f ier (G 
lenResearc htfcS) £ffll>£*OCcfco-C^* 

U «T©36»CCffll>/c. ffiM*^2^4©iBM*«T 
IB^J#-^ : 2 

5 ' HS-(CH )» -O-FQ -O-ACTGGGGj I JO I I I IACA 3 " 
SB^J#-^ : 3 

5 ' HS-(CH )» -O-PQt -Q-ACrGGOCGC I 1111 IACA 3 ' 

: 4 

s ' HS-(CHj ) 6 -0-PQ, -O-ACTGG CATL I I C 1 1 IACA 3 ' 
(3) BJ^';>if-W5DNA^P-^m 



(20) 
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091© (4) «Ci2»LA:*ffiira«to*ffir4««(Dtt 

fc. ^rtt^y^^cciK ( i ) tmc^mvfmL 

^<D&* £R#^X1£<£>3 x 3 mm(D4 OCDX y T©£ 

*(cxjj<9^ >?Ltc. <tfc*iy rrtrco^^^x 10 

[0 09 7 ] (4) ZfUv^VSA 

1M NaCl/50mMy>M«(pH7. 0) 
»«rffi»u #7X«*B©DNA^*K±fcjft<,> 

fc. 20 
[009 8 ] (5) ^-f^yy-f -tf-S/a>SK 

i ©d n a &fmntttts^j*«?s— *«i 

DNACDNASa^m^U 5' 3;SlCP-# 
5>4<6^31i-Ta»{k— *MDNA*»fc. C©a» 
{b— #iflDNA£lM NaC 1 /5 0 mM y 
S(pH7. 0) (C«{ttCl tfMd:«c2J:9ecjftff 
I/, (4) vm*>titczfa-7T U-t£/W^y #4*£ 

*1M NaCl/50mM';>^«i(pH7. 

o) S^cr^ur^p-^^i^^^y^-rxu 30 
argus 50 ;*sft*h^x («) tt») zmm 

[0099] ( 6 ) MS 

«wt-*«DNAi^7 9 *r*SE?u#*t 1 OD 

NA^P-^ij<7 ht»4 6 0 OCDK^Sr^^O 
CC*tU l*»<0 5X^y^|B?(l*^"rSiB^J»-^2<D 40 
DNAT'P-^CDX^^ hr{t 2 8 0 0 <D»3ftfi#f# 

NA*#aw«:«ffi-r*ci^-c*fc. 

[0100] 3gffe0)f3 

^f14) so 
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( 1 ) DNAT'P-^fiS 

&CFlC7jk-?ti2Pm^ 5 ©ffi^JSr^T DNA^D 

NAa»^Rffli*ffl^r^jaEo. 

0. 2mg/mL 2mg/ml, 15mg/mltC^c 
£<£5C£TEi§& ( 1 OmM TVis-HCl (pH 
8) / I mM EDTA*?g?£) CC*g»U igg<DSfc 
*3«B©DNA^P-^»«*8B5!l/^ (jE«4»lt 

: 5 

5 " CXZCTGATCACGC 3 ' 

(2) B J y'vy$-trCj:2>Q±tti 

7. 5%. ±5BHM^ ( i ) r^3tts«je*:fr-*-ST 

■te*U>T^a--fl/ (Bh&* : 7t^I/y-;l,EH ; ill 

w^t-o***^ <«) *±$o \%%&tt7kmm*m 

ML, C©*««*±R ( 1 ) -CBBIUfe«ffi0. 2 m 
g/m 1 O^D-^»»CCftlAr, *tt«a#tto. 0 
2mg/ml (3/iM) CCftfliLfc. C©jR#*±seH 

[oioi] 3ccctt^y>dfK:A4if-fX(Drii'5S* 

f£TJl^«<2 3X5¥:fr^>^<DxyTte^l, 
±I2x 'J7fC360x720dp i <D&&?Xt}< y 

ep^Lfc. co«f¥«:W-4ttor^5««c*fortf^ 

/Co 

[oio2] *fcs^<or^?«±icx4<9 h^n/cS 

»:/P-:/*TE*«&flH>THiKU ^UW|j£(C«fc 

^p-^oiaiR««aToaor**. BP«*xik0iK: 

0<o(*aw2 4 tray v h;ur*s. -etr3 6 0x7 
20dpi cossr3 x5?*^f>f(Dx y recoup? 

2 4 (fa y 9 hrtO x (720X360) x (3x 
5) X4ft= 3 7 3 ^1 

C©l©^P-^S8^1-2 6 0 nmtCfe^ 
SK*SilHliR3n^K^P-^©2 6 0 nmCCteO} 
*»*ffi*H3K:7n-r. 

[0 1 0 3] ±15 (2) i±<ra«©«ffi*. j§@2m 
g/m l . I 5mg/m l &*<D:?P — :/$gjK(Cot,>*c 

S(J30/zM(0. 2mg/ml)M2 2 5/iM 
(1. 5mg/ml ) ±Ltc. &ffifcfrt>®tiLZtitt7 
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[0104] ( 3 ) mm 

vT<>!fJMtps ^-;F©h7^l/, «*t«3Fttffi* 
fcfcLfc<fcC*, //MM3 0 wM0S*^ffiC^ 

[0105] mmt4 

( l ) &&:/p 

(«» r A J ifEtg) a^&ft«ttHAl Ome 
r , ol igoA(40-6 0mer ;7r 

)\,-?isT ttS*) , poly (dA) (300— 4 00m 
e r ; ? y ;Uv^T?±S!D ***vettT E?§Mr#^0 
r*»Ji*# 1 mg/m I left* J: 9HHU S24>fi 
&*8«^P-^8iS*fflSlfc. ^10mer< 
Si2^J (EflHHI : 6 ) mTF<OM*) X$>6 0 



bV'V >£-&C<fc£DNA®g<Dlt£ 30 



' AAAAAAAAAA 
(2) /t^Jl^x* 

m 

^y-fe»;>7. 5wt% JRSR7. 5wt%RO*±f3- 
( I ) T7^£;h£T-fe^U>T;U:a-^ (f£ a D a £ : 
T'tPl'S-frEH \ im? r 4>*$t?Jb) lwt% 

c©**e«r±ia ( l ) -cf&sfc 

bfc«^O^^P-^»****KBK^«j0. lmg 
[0 10 6] 5g»W3<fcEI«#- h V yVtCffl*UfL& 

f^wsiawcrttofc *<z>ts«tt&&io 

me r&tf40— 6 Ome r (DS^tt'p-^CCKI 
-7Tl>4im*>t\tc. ^c3 00^400mer(Dt 

-r^f#e>n/c^ t bm±&m^x\,>z 
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40 

[0107] ^ec«<r<D^^n-^««*fflc>rftflt 
i^'p-^m^^-; b*^Mm3tmffiicL 

X^tiLLtc. M&Ltctm7u-7 r ®&l 0 0 u 1 £i£ 

ffiHPLcrfltffu ttta«KDig}Ki©tb«cc<fcor« 

rgffl&ilM h yiW5>7tf - h£^t?7-7 0 

10 %r -fe b ~ h y ;i/«s^Kccj: off^/c, *a 

mfL7v~7<Dmm*mifem3 tmmtcuxn^tcm 

ismmtm o <d&&®ir$ titc. 
[0108] mm 5 

<KJS$Bfl©teW> ^te^flKD (4) =Ktt:/ 

20 ^r>^-*cc 1 o^\ 9 05>, — m^.u < 2 5 *o m 

<D^P-^ru^«llifefi?!li©^n«:J:t^r, 7 0%i 
[0109] fmme 

( 1 ) ±IBH^CTlO ( 1 ) SO' (2 ) ££<|h]*3Hcu 

[0 110] (2) ^n-^PNA©6« 
TfBK^J»#7 & V 8 CD&Sie^J£WT£ ?W ^ 
40 K(PNA) (0*;<-b^f^(tt) ttS) m« 
Ltc 0 CCOPNABN^ ( D N A<£>5 ' *3gCC*BS) 
CCS/X^>»S (Cysi^lB) *©IS 

^ij##8©pn a yo-zfitzmmm^ kdpnavu- 



ie^i## : 7 

" Cys-WCCH, ), -O-CCH, ), -O-CH COTiH-ACTGGCCGTCGTTTTACA c 
ie^J#^ : 8 

" Cys-NHCCH, -O-CCH, ) 2 -O-CH CONH-ACrGGCCCTTCnTTACA c 
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(3) B J ^'JV^-^^PNAyu-^ttlij, ;fe 
±ge§^(OPNA^D-^l 00/z 1CD0. lwt°/o 

h y 7 nftKccs*£jgg# 8 o m m <b 4 

I/, *l^^y-fe'j>7. 5wt%, J^87. 5wt 
% s **Zs?V n-;P7. 5wt% s^'ifa— nas 
( I ) rjftStt^T-te^U^rrto-;!/ : 7-fe 

*W-;l/EH ; JlW^r -f>4r$*7^ |±Sg) l 
w t %£^tr;tf<i&?&£±l2 PNAOh Pft^ig 

<k5lcm&LtCo CO^(DiI^J3 0-5 0dy 
n/cm<D$SHf*rC&9, SfcttKfcJ: 1 -v5 c p s com 

[0 111] COPNA^P-^SS*^*, 11*0112 

o (3) (cKttufcoiHttKLTiia ( i ) rmso 

[0112] &;fo±i2:/y Ittmttft&fcOOP 
NA^P-^jS»©i4iaittift2 4plt*o/t. 20 
[0 113] (4) :/P **>^j£j& 

1M NaCl/50mM'J>iWi(pH7. 0) 
?§«r?5fc?f>U XiHO P N A ^Stf 
«:S5felr>» Lfc. ^Ct»r ^ 2 % ^>lMf 7 5 
>*jg«*Ccaor3B#B!ttiSL. ^Py+>^Sl£* 

[0 114] (5);>>fy^^*-t/3>JK; 
BWW7 OP N A ilBWDft WHSiJMt*-*«l 
DNA*DNAi»§fi6B^«t, 5' 5KJ8«1P-^ 30 

SMMfc— 2MID N A £ 1 0 mM V ( p H 7 . 

0) CC«»iftK5nMi3&aj:^«:»lBO (Milm 

1) , CC0DNA^*^±IB (4) rf#fc:/P**> 
^lUfcPNA^P-^rU^^gai, iS(2 5 
•c) Ti 2B$fia/W:/y ^-/^-^3>Sj£*ff-Dfe. 

7 , P-^rU^10mM'J>WI$(pH 

7. o) SSrift^itPNA^P-^^-f^y^-/ 
Xl^^/c- #IHDNA£afcl>SfcLfc 0 ^CcR^n- 
u -f <d x * h <DM^M^ , iij&ft?#Ti£g ( m& 40 

£: ARGUS 5 0 («) &»> * 

[0115] ( 6 > mm 

mmt—mn DNAif47^-c* 7 © p 
NA^P-^t«2 4 0 o©£*sr*ofc©ic»LT 

l^l^7-; ^|B^J^*r £K?U#-Sf 8 <D PNA7'P 
-^-C«ft*»©l lOOt^ofc &±<OCtfrP>P 
NAT U-f ±"C^ffl«tt<D-*« D N A 41#SWCC« 

HiT*c±#rSfc. 50 
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[0 116] £tc^J7V #m-isa>m<D s 

a) &*ox#* h7m&R^r&-?r v isfcfois 

[0 117] C(DCi«7'D-^7l/'fir^^';^ 

[0118] Efc'W:/y *^-^3>kj£bs, so* 

iti- b y^A£^W3#££®#&Ufc&, ®^CD||^ 
4Hc&{b^ h y *A©Wfflcc&ST£'i3M*ft< , 

[0119] ^PNAyp-^OX^^ 
«63^rftl^, *^t6liPNA^P-^ttDNA 

[0 12 0] HJS«7 

(Slffi K x^^MSAUcyp-^Tl/^ffl ^ * 

( 1 ) ^^^^^^/7^Si (5 0mmX5 0m 
m) i % 2wt%*Mfb^hy^A*««*ffllirjB# 

SS5fei*u »cc^uv*!/>«iffi%tf«cor*ffl^}»» 
fbb/t, x^^S^Ur>7>^ (r-^y 
i/F^^^Pt^F y^ h £^tr>^># 
^ :/ y > <i£a a o£ : K BM 4 0 3 ; «*Mb3feI*K 

h*^a*JW*»JBUyfc. oi>rc©i8«£:JbfE3£«* 
(2) #CCC#-<1<>:/^9 ^^Wf^DEEP-UV 

u^h (^^7Fy^^^u^h) 

&& : B K - 7 3 9 P ; »Bttfb^**tfc«) £X f 
> ra - * r®f bf£cDJgJl# 5ymi^^^ (fCm^ 0 . 

ftStffc. DEEP-UV^gg^tlcmXl 
cmO««ec, H5CC*5W&»««>x;HBIOffi)|| (X) 
*M OOym, RCf V *)\s<0&Wfl 1 0 0 At m x 1 0 0 
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u m<DJE*B± J: 5 Kir?* - - > ^3 ftfc * £ 

8 0-C-C3 0»MlHlJ»Lru^Xh**i!{bS^ Bfje 
©E?Jf?x^2 5 OOfflEIKSft. BgtS^x;!. 

6„ C0^t^7 v *v h y ^X^ffiCDTk^-TSS 10 

MmJ9 3' <L»ftK:<<, *fc*xJl^©*«:#T 

[0 12 1] (3) 10/iMOD-y5>B*i6S^ 
^Ut?*3F h (f^ a a c£ :BJC620:^t 

y> «*) ttH) SH>**>*fc3J)s«u Bufs*]te« 
l rffl^fcA^t^x ? h^y >$r©-n:Oi/$>x 

» FtCgfL/c. ^LT±IB ( 1 ) JkV (2) rfflSt 

(Oi^M) teP-#5>B**«*fl«&0 
3ft. ttfc 1 ■)*^0O«l61(ijB5 0 p 1 rab^o 20 
$feC<D^y>^<DttUJffiS^3|Sa«±2. 5ymt 
1 0 mM©7 5 ^F I TC<D*8«£»l©-f 

>#£>^&c?c»u ±ta:/y >£<7>^:/;i/^x? f^ 
*F«cB»l,t. 5teccp-df5>B*^*^i/fc* 

[0 122] (4) K3HBaW(-3><«> tt«) «c 30 
(7^F I TCffl) f£*l 0 0*StCT9 

[0123] mams 

mmw 7 otfitnc^ ? p -^u-f obrhw 

ft ^fi»N«KO WB ) 40 

( 1 ) ^JfeW!7 iH*©*jai«: i 0 

(bm> tt©*«*maofc. 

(2) DNAyn-^iir5' y>K 

tt©*y=rv- (ejij#*|: 9) . KW#o©*y=f 

"/(1B?»J##: 10), RtfEW»9©*y=fv-{c 
*f Lt21©5C U^-f F*«5 ^7? f ©^o-^ (12 
1 1) (±rB«M»«afta«, HPLC^ 

u— f) *fli*ofc. ew»»9©*y=f^-<wiaiK so 
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Wtt. — #igDNA-C£>£M 1 3mp 1 8 - s s DNA 
fitt&Efllras. «T«:Effl##: 9-1 1Q&SE 
I2^J#-^ : 9 

5 ' nh» -(ch, ) 6 -o-pq, -o-tctaaaacgacggccagt 3 ' 
em*# : 1 0 

5 ' NHj -(CHj ). -O-PQ, -O-TCTAAAACCACGGCCACTr 3 ' 
KW## : 1 1 

5 ' NH, -(CH* ) 6 -O-Ri -O-TGTATAACCACGCCCAGT 3 ' 
( 3 ) ±I2KW#-S| 9 - 1 1 ©D N A ^P T 
SB^tMWft— 4*RDNA£^ttLfc. JctCNaClt 
5 0mM<DiM^TESS (pH8) K, ^DNA 
^P-^RCJf— *«DNA*«»«K3&«1 OOuMtft 
&<fc5fci§fl?U DNA^P-^S»a^-*MDNA 
£SK*H»Ufc. -€"UrDNA^P-^*^*iRl 0 
0 m 1 CC»UrS^©DNAP r P-'^CCtB«ft«C— *« 
DN A**«t»Kt IOOmI JflfcTiB^U &*<D*g 
d«KR*9 0*C*>6 2 5'C*-ca:jBaWtC2RFffl3£pWr^ 

-f^y » FZ&mZ&tc. ^(CJJEEWW : 9-1 1 

©ftDNA^p-^-f ^y * Ffedtttttt*. ^y 

■by>7. 5wt 0 / Ol J^J&7. 5wt%, W^'Ja 

-;U7, 5wt% «S ( I ) r^^WT 

-fz^UVT^n-^ (^d d d « : T-te* U-'-Jt'E H ; Jl| 
iF7T^>^5^;U (#0 *±S£) 1 w t%£^tr*?§*£ 
Kft!*.. >W:/y 9 FG>*l*«fl»*8 uM£ft£<fcMc 
BBILfc. S<?©DNA^D-^©A-f^ij y 
cne>©«*©*ffi»*»ffltifc3 0-5 Odyne/ 
cm<D!5HF*3r&9> *fcSetl-5cps (ESSStt 
Sit : mMim <*)««!) CDtGHrtr^o/c 0 
[0124] Wtrtzf)\,V>* v hy'V>$- (^p a a ^ : 

BJC62o;+t^x^) a«) m^ytzis** 

31ffl*U, #^(D-<>^^>^^±iecD3M<D^-<^ 

y ^ k««^»u. ^0(1 1 -cmwci-fju?* v h 

^y >^CD-s^ KCC»Sfb/c. *fcJiK ( 1 ) 

l^jao^x^ (H6<oi 3 1 > #ctceni 

S-^l 0ODNA^P-^-f^>J F**tfjgjK* 
±IBl^J@(D^x;Utcf^*re2^JB@^x;U 

13 3) tC«|&U. KCCKJIftWl lODNA^P-^ 
©M-f^y ^ F^tfSffi^±fB2^J@CD»>x;Uc!«« 
T^>3^J@CD^x;b (H6Q1 3 5) tC«*&U/t 0 «cfe 

lo<D^x;Uc>pfLr{5inc7)^^^y v FttM*4Btt 
tHur^j 1 0 0 p 1 fldftOA:. C<DS« 1 -3©^x;KD 
gfflo^2fgr^>^^, BlWr^x^tiBH/tei 
c*k «*&snfc^-<^y 9 f*«»9*^©hpib^ 
6»ao±3Worffttort^^ ^*ttovhy^x 
cc<fc^r^x;urtcc±^^-c*5 0, ^x^rarco^px 



(24) 
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[oi2 5] &k:»«*2 s^c, mmi oo%<ommi 

[0 12 6] (4)X«:Ifi$8 0 , C©tt*tl0^lffl 
ft^U S«CcS^LTl>S:/P-:/<fcjW:/ij * F* 
fflA/CH S fSMM* 7 P - 7iP h mm i* 1* -5 £ft tcftt> 10 

[0 1 27] ±IE (4) OttftCCcfcor^xJUrtODN 
A^P-^iJS!£0fe^r>^:x^+t/a«HSI0r*M 
S<t&9, *^:Sl£$^x^y-^r5>«:fc*Ka 

f^OS^-^II D N A 4"^t* x ;l/^<D«i^CD 

[0 128] (5) *K:NaC 1 4 5 0mM<D*ffir^ 20 
OTE?g$ (pH8) CCK^fflr#9©DNA^P-^«: 
«T *3S£tffliltt©-:«Jl D N A 4ft**iSS# 1 0 m M 
±fc»J:5Cc*JBU cojfflWcJJB (4) 

^ccx3j<*t/a«:»AUfc^p-^ru-f*aaL/, 8 
o-c*>e>2 sx;*r2«mi3WtrM«u^^^y 

~^3>Kl£*£tT&-3/Co Ol^-C2 0*Cri OmMCDN 
aC I «MTEIHfjt (pH8) "CS1S4 2 0 
8* L fc<D % * b' >«««r*ffi© jJfc»}R4 0 /Co 
[0 129] (6) ^CCCNaC 1 45 0mMO»fi:rd 
tfTE*g$ (pH8. 0) r;«B«BKC 30 

u~ h 0Tffl&r®*4#fe-r*K 2-^^-4, e- 

hTX (4-N. N-^W^7*^) t»J'J>) 
i*T4**4 K (fcTF TP2J iP8) 4-e<£>*g£#l 0 

* h7'«;>^y K«:«0ftWfc. *fc_LSB (5) cc 
"OW:/y #V M-rls a >4tf&-o fcg&4±te7* U > 
*CC4s?FU S^©-)*;l/{C»LtP2***100 

p l-3o«ftufe©ft. ««*i»±r*^«>«:sai 0 
«c«SfL.^**sai£saoaaM» (i>a£ : 1 mt2 ; * 

m<Oy 4 )l$-3r*-'7 (Bhi&FBy ^^-45 5nm 
*>65 9 5 nm «8»K 

nm, M*«^yr-7 -f iU*-6 1 0nmW72 5 
nm (»«) ) 4«fl9) CC I CCD*^7 (iSo a a£ : C 
2400-87 :iRtt#hx**ttK) i-^^-^P 
■fe** (®p d d« : ARGUS 5 0 ; ftfe* hx^xtt 

tt) *jm*u &ftz®mizmLtc 0 tt*$«»xyrtt 

2 5 wmx 2 5 /zm, -Y >^^l/->a >x 6 4 , AR 50 
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gu s 5 o<o*Miu^ji4aaafiHfleufc. 

[0 13 0] l^DNA^P-y 
4^3tt/c^x;U;!>>6tt, /<» F£t»2H 
«<D. 1 2 00-1 50 0©S*^#t«§ISftfc. - 
*BiJit9©DNA^o-^IS&3-ttfc')x;^e» 
tt, 9.8 0 0-1 0 3 000^*^:0^^ 3 ft, £fc 
1S^J##1 OODNA^P-^S^^f/t^x^e 
tt, 3500-3900 ©M**fl[3&5fflK3 tt/t 0 
&@*B4TEiliig&4ffi^T3 5 0 C-Cl O^B'MUt 
«K»36SIUt*a»eL/teiC4. 12?>J#^1 0ODNA 

[0131] Ctl6©ft**»6, ^ttSWCttS^P- 

[0 1 3 2] |IS60«9 

SBRflMltt&ZiCf ^p - ^£ OSJS) 

(l)iIM8ilsJSiCltWi§9-l IODNA 
^P 3 t/tifi^Ilfc. 

[0 133] (2) 12$*J##9-1 1 (DDNA:/P-:/ 
cc*f Lr«±«*m«c 3 as®— *tt DN A 4^Jj£0 
fc. N a C 14 5 0 mM(Di«ffir^tf T E** ( p H 

8 ) cc±i b 3 mm<o-*m dna^^? (omoufi 1 0 0 

(fSa a n£ : B J C6 2 0 ; (ft) tt») ffl-f > 

«<0-#«DNA«fig[4S«l, liMl-CfflC^y 
;U2^x y h >*©^* F(Ctt4tLA:. ^/c±IB 

(1 ) rfflaofcistRfc^y^^cc-fev 

9—1 i<DDNAyp-^^ort^^x;utc^L 

x;i/;cot 1 0 0 p 1 ^m&LtCo c©8#^r#^x 

^C0t^4gl®^rtl^L/ciC^, ^OtCO^, i'P 

[0134] (3) 'XicmmmstmmicLx&Vx.ti' 

HW&I8 i[Hl^ccurP2^4S^x;btc^i /> m 
**l»j"-6Ci-CA-f^y 9 KcD^tH4tf^-o/Co -e 
COlSm, ±TCD^x;U^6 9 8 0 0— 1 0 3 0 0<D&& 

comytDmmztitCo c<Dci*>6@ffl^p-^ru^ 
r^P-^ij^pS^M4Stc;3^, *orsi£©*s*«j 
[0135] mmm 1 o 



(25) 
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( i ) mmmi tmu^x^'y v*-?bv vzz^z 

[0136] (2) COIS0^7?^7|' VvZXW 

v h y x^&Mo^tittu&bxmti^ 

[0 13 7] (3) yctcS06Wl7 <b08tCltP-^$ 
>B, Mr$/F I TC<D*gffi*i^t^x;K© 

* 9 x ;H*3 -C«a* JBfiST * c <fc «c < * 

x^rtcci^— (cfla&stiri»yfc. -fu-zfr u -Yosts 

ffl3RS^Rffi3nytfil[«K:atoft:<rfcJ:<, t*G*> 

-f >*5** * b7u-teX%m^X&j&X£tcC±ttftfr 
[0138] Hifcffil 1 1 

( BMMIfi©^^ - ^ISlf 30 

ffl^/c^P-^r u 4 ©wast* *©ttffi) 

[0 13 9] (2) TSsmzm&LtcfvXtG® 

(N-/S - (7 $ yx^) -T-r^7'of;i/h y 

-*F*^>7>) >#*:/';>y*J (ISA 

«:KBM60 3; M^t^X^^^ttK) * 1 w t 
%^tf £ l 0 w t %^ ^ / -;^MI1T-C3 8$ 
HSBtU ±Mfr><7>it&®*P<Dj* Y**sm*m*&m 40 

p°a«:BJC620; *i-</> <«0 ti*[) ffl>(>** 
*C, fflg 1 0 0 KOtlfiftaMCC 3 0 Ott<D%. 
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[0 140] (3) ;*k:**w (vu>f 

t % DM S OjgjK«:*J*aiK*s 5 w t % £ ft * J: 5 CC» 
»U ££>i§&£±iE (2) £B«Ctl>r-f 

h 7* v >^r§^ x jkc 1 0 0 p 1 ^fei, our 

3 0 # a iSlOO %<7>tI*StIiSff Ctg«£ 2 B#fffl£fcg 
[0 14 1] (4) DNA^P^il/t5' ^8©* 

Btscc u >mmt^*-v-s*i<>*ifrLx?*-~jim* 

t&GLtt 1 8»*CD* y rJv- : 1 2 ) % 13 

?U##i 2<o*y nv-cc^tor hb©**u**k# 

avy^P-^ (E?U##: 13), RWKffl* 
#1 2CD*y^v~&c#OT2<lO**l'*?- F#S* 
vy^o^a-^ (E3n»#: 1 4) (^t0*fiS« 
S;£ti»L HPLC^U-F) ^ffi^L/c 0 HTKEJIJ 
: 12-1 4©ttSKfll<fc U >*-^©flHt*7fi 

■r. 

IE*J#-Sf : 1 2 

J ' HS-CCH, ) 6 -O-FQ -O-TCTAAMCGACXGCCACT 3 * 
1^J#^: 13 

5 * HS-CCHj ) 6 -O-PQ -0-TGTAAAACCAOGGCCAC7r 3 ' 

ie^J#-^ : 1 4 

5 ' HS-(CHj ) 6 -0-PQ> -O-TGTATAACOVCXjCCCACT 3 ' 
(5)10 mM<D V >BW««CC±f BIS?»J## 12-1 

<fc^Cc*»3^fc. «*©DNA:/D-:/iBie&±iS3l 

tkffl 8 (hHfltec or JdE (3) rfWLfc«E<!)9*/b 

IKSti&jfrofc. C<DSfi£30-a SSl00%OtI 
MtIM«fc2B$Ra#ci[U *©«K*rjjfe», *t:>(e 

»*tfftl^ S^DNA^P-^t^H** 1 ) 

[0 142] (6) IB?iJ##l 2<Z)DNA^n-^CC^t 
br^ffiffiWtt-#«DNA*r£«U NaCl£5 
0mM©«ff-C*OTEjg»CC 4 C©-*iSDNA^:^ 

12 (5) r»fcDNA^n-^IS^«R*««l/, 8 0 

•c-2 5x;*r2»i«i*>wr»au ^-f^y*-f*- 

is-a^&ntJi^tc ^CCNaC 1 41 0mMcD?fiSr^ 
tfTE«« (pH8) *ffll»r2 0-Cr2 0»RII6«* 

[0143] (7) ^-f^y F«C-f>ir-^U-h 0 
tli^rt^l-^It^^YOYO - l 4Na 
C l £?g&5 0 mMT^TEMiC, £»i6g# l 0 



(26) 
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uMtteZ^SttCmMLtt (pH8) o C<Dm&*±& 
(2) tEHSKl/C-f v h:/y>*£ffit>T± . 

IB (6) <D^S£fTfco/c2«<D&^x;l/CC, 1 00 p 

/c (Bm&y 4)lZ-&&m) o ftfcA r g u s 5 0Q 

[0 144] t<D^m. ^J#-^l 40DNA7'P-^ 
£fe££#/c^x;l^6W:, J* v>7tfvV> Ytwm 

ffi<D, 1800-20 o oo&j&mi&mmztitc. — 

hit, 7 5 00-8 0 0 0O^^JS^^^n, g/c 

3100-330 o<D&miimmmztitt 0 
mmzTEMffimzm^r: 3 5 -en o^ft^urw 

gm#&g£$J^b/c<i;C^ 12^J#-^l 3©DNA7* 

#»o/c„ 
[0146] fttkn 1 2 

( 1 ) ^JfeCTl 1 tmffiCUXS&m^l 2-1 4CDD 

na^o- ^ &tcm&z mm. u /c 

[0147] (2) SE?U#-5fl 2-1 4®DNA^P- 
zfacM LX5z±mffiWte 3 ®B<z>-;*:|fl dna^MI 
/Co N a C 1 £ 5 0 mMOattr^tyT E *?KtC JJB 3 

i§ft?L/c e ft*JS<?O-*«DNA*j60pHtt8r* 30 
£ e h;/y>£- (ffin a a£ : B J C 6 2 

o ; (*) tui) «-f >**>**s«w 

U &*0-(>^£>*K±fBO3*D— #«DNAjg 

(D^? FfctttLfc. *fc±IB ( 1 ) -tm*bfc*«fc 
:/y>#&CHz*hU S3^J#-^1 2-1 4(DDNA^P 

- or i > « $ * ;uc*t t r & * s^fflli w«c- 

#iKDNA£^if?g?&£ 1 o<D^x;P0CO^ 1 0 0 p 1 
^LtctCZ, WSDttttfr. ^PX:n>£ £*-^3> 40 

/Co 

[0 148] (3) Xtcnimi 1 <tH*K:i/T«2x 
f& liittfCltYOYO-ljBit**')* 

£tf&o/c 0 *©JSS, ±tC7)^x;^67 5 0 0-8 
0 0 0<D«S©«*^H«S*lfe. C(DC i^^Hffl^ 
a-^ru^©*^x^Cc«(I«cSl6«««:«&U » so 
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[0149] 1 3 

(1) (2) <D§B»CCffi^r^^7^vhy 

[0 15 0] (2) 38*«7© ( 1) ©BS«Kfier>r. 

m (ga°t,« : KBM4 0 3 ; fl^fb^X^^^li 

si) <o\ w t%*g«§siTr mrastf it, ir> 
■cc©»iR+cc±fa ( i ) rffl«L//cH*H*^fflTr3 

»-rss«ft»9 5 # i«ncc<t»tt»r*o, £/c^ 

x;uj£^©*K#iTS&M#te3 3° iaMi^Ti^ttJR 

[0 15 1] (3) ±IBH^80 (3) RCf (4) 
IB$£U/c#i£Ctfi£oT, EJWHI: 9-1 KDDNA:/ 
P - :/£ x ;l> OJg® &C*§^ 3 1* /Co 

[0152] ( 4 ) ew##9 tcMbxtmmftmmm 
ai**rr s — *« dna^dna a»^«"e^ u , 
5' 5KStc^if /-;i/7^ >y >*-^ur^h^ 

/Co CO««ft— *«RDNA4NaC 1 *5 0mM(D« 
gr^tfTE^ (pH8) icMiW2aM^^ 
J:5CC?§ML/c 0 CCD®SCC±IB (3) rff/cDNA?' 

/c 0 ^(Df^^P -^T U^lOmM NaCl/TE 
(PH8) ^t29'Cr20^Wlt7' 

[0153] ( 5 ) Jg^ 

a»ft-*«DNAi^ v r-c&zm&mn sod 

NA7'P-^^^/^x;^6«8 5 0 0-9 4 

0 0 <3>£#«#W88S n/Co ^ /cgfi^J#-^ 1 0QDNA 
^P-^^r^$#/c^x;l/^6«2 8 0 0-3 40 0 
©M^a^ffiKStiS/cE^JS-^l 1©DNA^P-^ 
^rlS^5#/c^x;l/^^^l 2 0 0-1 5 0 0^S(D^ 

*a^«»ssn4^ofe. *fcjja^p-^ru-r* 

1 0 mMN aCl/T EISffiK ( p H 8 ) Zm^XWtC 
3 5'C-Cl 0ft®fo&Ltt£C6. I3^J#-^1 0(DDN 



(27) 
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[0 15 4] 

[0155] E(c*««(CJ:tia$|C!)tt^6?()« 
W»H«:Hr&J:0^ J: 0JESIR:1«EpHB 

C <b > ^U*«c«fl«j!BJK3&J??feT «3&»«aft»* J: 9 IE 
[o l 5 6 ] *&#»J!«:j:*itf, :/p~:/twcd@ 

ct o -moms mttmuNci* •? tc. 

[0157] 

im&m] %&mn: i 

S2^iJ<DS5 : 1 8 30 



KW©«S ^DNA 

<fecDts$a: 5' jmtc**-)i>mm& 

ACTGGGCGTCGTTTTACA 

12^J#^ : 2 
KW<Dfi3 : 1 8 

%m<Dm : ^® 

«<DR : 

I^JOWH : f6<D«K ^DNA 
ffecDtf^R: 5' 5BSK**~Jl/***£E?tJ 

ACrGCXXCTTGTTTTACA 

1B^J## : 3 

: 1 8 
%m<DM : «Bft 



40 



fifWl 1 - 1 8 7 900 
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Effiiomm : ffe©^^ una 
em 

ACrGGOCGCHMIIACA 

EW*# : 4 
iSajcDS;* : 1 8 

lft<D» : 



ACTGGGVTCTTGTTTACA 
g^»J## : 5 
g2?iJ<D^3 : 1 2 



GCCTGATCAGOC 

EW## : 6 
g2?iJ<DS3 : 1 0 



H^J©aa:ftO«M ^DNA 

MAAAAAAAA 

: 7 

g^iJcDS^ : 1 8 

EPJ®m:fib<Dm ^PNA 

en 

ACrGGCCCTCCTTTTACA 

ia^J#-9 : 8 
K^JOfiS : 1 8 

: itlStt 



ACTGGCCCMGI 1 1 IACA 

RWflHI : 9 
EWOfiS : 1 8 



II 

50 h#D£?— : 
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EgniOWH : AOttK ^DNA 

TGTAAAACGAOGGCCACT 

tis&mn : i o 

EffilomZ : 1 8 

h#ns>- :jt«K 
ra»JCDWR:AOttM ^DNA 
»©flM8: 5* 5|d8CCT 5 

bn 

TGTAAAACCAOGGCCACT 

KM**! : 1 1 
I^JCDgi* : 1 8 

kwosj : 

ilCD^ : -#« 

I^iJcOSS : ffeO^K ^DNA 
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TGTATMCCACGCCCACT 

IE*J#^: 12 
ge^iJ<DS5 : 1 8 
mi<DM : MR 

: 

h#ns?- :tlK 
KM 

TGTAAMCGAOGGCCACT 
I 1 3 
: 1 8 
%m<DM : mt 
m<D$k : -*M 

K^J©a3H : fftO«M ^DNA 
flfeCDtSffi: 5' Z&tC9>*-ti,mtffi& 

km 

TCTAAAA.CCACGGCCACT 
KM«*t : 1 4 



: 1 8 



30 



EM©«ffl:{6©8M ^DNA 
KM 

TCTATAACCACCCCCACT 



] 

10 [HI] » h*>>? FWtT'D-^rU'f 

[12] Bl©^yx? h-x* POA-AflUKBH 
[S3] 3afi«3«:*jCir^;P^* ? h^^rr 

tI4] $mW4K.to^xrfzf)V*Jx. * h&&c<£oTT 
fit. iiisoiiiDaii^tb-r-s^^r*^. 

20 [05] (a) ^ftWcatafr&z/n-^r U-f©— Xtt 
(b) 15 (a) ©BBMIir^)^. 

[H6] nuw&K*wzA#v?~4^#i5m®mm 



1 0 1 

1 0 3 

1 0 4 

1 0 5 

1 0 7 

1 0 9 
111 

1 1 3 

1 1 5 

1 1 6 



1 1 7 
1 1 9 
1 2 1 
40 12 3 



> 111-2 



[06] 



□ □□□□QDDDD DW1S1 

□ □□□□□□□□□ Dj»Jf-13 3 

□ □□□□□□□on aj^j-13 6 

□ □□□□□□□□□ o) 
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i&nmm] ®&&mi7&o2<mmt<c<i:z>miE<Dm® 

IftftB) W-f&l 3*4 ft I 00 (2 001. 4. 10) 

nmw- 11-187900 

*7 ft 13 5(1 999. 7. 13) 

i*mnm 1 1 - 1 8 1 9 

[HM##] 10-209923 

C12Q V68 
G01W 33/50 

33/543 525 

33/566 
// C12N 15/09 

CF I 3 

C12Q 1/68 A 

COIN 33/50 P 

33/543 525 G 

33/566 

C12N 15/00 A 



[&tUB] W-f&l 2*Z7B3 1 B (2 0 0 0. 7. 3 
1) 

mtimmt&yu-^tte, &«-gmmzmL. tarn 



in^mA] t^-mmmyu - ^w-m&p n a y 
m^m 5 ] ig@ffl^M^wr^>w^s^wu^^ f 
(sh) m^&zm^z^Aco^rm^m 

;u) ^b-F<h^JSiSg-ttr^AU/c^(Dr^>^ft^ 

lfl^^P-^(D^^-;Pg<!:^^< <h 3 0^ 



-ffi 



[«#B10] P N A y'tt — 7^<D** ~ 

;U8#, — ^IKPNA^'P-y(DN^ffl^<D->XT'^ 
>Qjfe^CCj:orzgAgnrc^4>CD-C^^lt^9iB 



ftmW- 1 1 - 1 8 7 9 0 0 



m^mi 1 1 imiBtmifiGr z-nmm&± 

1 3 ] ttx^^ttt xfl^g&jfrs 
r>TgALfcfeOr&SMWSBl lHBtt<P**y7w> 

10M(wt)^ ^y^'J>^5^10wt°/ 0< ^ 

Ubi] 



V C-0-(CH r CH r 0} n H 



R 3 -C^O-(CH 2 -CH r O> m H 
R 4 

0, ^Km^m+n^Or^ot:, m + n= l<D 

[»*Bi6] &mi£tp<D&—Mm&y' p - ^<o« 
a#o. o 5-5 o o uMv&z>m#.m2~~ i 5<at>r 

watts o uwiv&2>m>mi 6§Bi8<px*yfw> 

[»«3S18] fc^lIS! ^Hr ?*<Pg 3 2 - 5 
o o oas^-c^^ia^3i2- 1 7<p^m^cciatt<p 

[ff>$H19] tt-frWBB^n - 7cpfi 3 tfi 2 - 6 

&-c&5gf asg i-i9 oc>-f n^eatto^^ 



iBSgO**?7M>^:fr& 0 

[»*B2 2] «E^P-^ga»TA-S«^g 1 IB 

(SH) ar^>^>l9^2 1^2 4<Pl»rftfr0Ciai8O 

-» *»W5 K£fcJ^3ttT«Alfcfe<Pr»&» 
AfcJj 2 5 CClB^(DX £ygw> ^ra. 

m&m 2 s cciatscpx # 

[S»*I2 8] BSgttfc, «HfiJb«:i¥^-f>^* 
h<hfr5<fc5CCXff y~r^>^rSlg#m -2 7<Pt> 

iais<px j<^rw> g#a. 

*<dv* jkjcjjteg & 19^31 1 fatso x # 
rt^yp-^d<y hfcj ^jj-f^ftK: l o o o 

^fflgg-g lXtt3 2K;tBtt<P^P-^yu^. 
[«f«3B3 4] ?jfi-i&& p N A 

^P-^a£fctt-3fg«RNA^P-^#toW3Kg3 3 
§B»<D^P-^yU^, 

rn^i 3 5 ] &-m%tm pna 



«BB¥1.1 - 1 87 90 0 



(SH) S-C»&59^g3 6i3tt<P^P-^7 
[fS*«3 8] tt-sttBtttt ^ P - 7tfi-*M P N A 
Mffifj6CV^^^>B|g^Wr&W^3B3 7IB$S(P:7'P~ 

ggggjij egBttO^P-^W , 
[«««4 0] B^P-:*W»gOr 2 yWBWfeft 

[W3»B4 i ] tt^p-^gayc^^iii5Kg3 i 
[«*3i4 2] Kiai^ $ tc immx*> sta* 

JI4 lsBtt<P:/P-:/y W. 

[gS*^4 3] BE:?P~^#talRr&3M5R3B3 1 $ 
fete 3 2 IB$8C0^P ~ ^7 U , 

[19*314 4] bsb tmw tt&yu-zrttit&tTtfim 

b T l > £ WftBg|g±<PKtSK: <t o r Be ^ P - ^RBffl 
afficcftWfe^c<fcor»-&Lri^§w*3S4 1-4 3 

[»*S4 5 3 BBfflgtffifrWTSglifegffvU'f 5 

(sh) arc&saiac3g4 4tceBttg>^p-^y u^, 

[1**394 6] Kgffi^zXjK^^ ^cj7U 

fg, g7^i^N-. (6-7l/>(; F^'P-TP* 

*3g3 7 3£fc»4 5 CCgattO^P-^7 W 0 
[IS*3B4 7] Bjgj^SSM, Xlvl/^ 

g[7 5 yg&^gW 5^JU-4 - ( ^ U -Y 2 F 7 * 

Jf 3 7Sfc»:4 5tefBiSO:7'P-^7U>f 0 

Tl>£f8*3j3 6-3 9Rg>*4 4— 4 7 CDl^-TftfrKliB 
[i**H4 9] B[^P-ygr^O«i» 

<D»Bffl±^oW^cc <fc 2 tr^flft £ ftfc i><D-c$> &ia* 

3j3 1-4 8(DC^-rn^CCfBtit<D^P-^7l^^o 
[18*315 0] BE«tt<PBfflfB±^<Pffr»**. 

s^xy Fa(cj:or^8nfcfe<or»^ai3Rg4 9ccib 



[f*J»H5 1 ] B^>*^x y hS^^x? F 

& 511*31 5 0 frCgBiSO^P - :/7 u ^ . 

y hi^&^o^xjKPtiiaB^— aurc^«^3B3 i§b 

h t^) 7'P - ^7 b 0)iMat^ , 

Br/p-^tgfrKffrfe-f Fa^ffli>rttB 

ms±$*E i > cc Rifc-r -5 i> <dx tb & 

[|**3B5 4] B^ P - p - :/r & 

&gjf*3ji5 3Ettcp«a^ffi, 

[i^5 5] flM*t*«B ^ P - g^r^g D N A 
7'p - :/£ fcte RNA7'P- fB*3j 5 4 IBtSO 

[§f}*3f 5 6 ] tt— *««»^P-^-*t|PNA 
^ P - :/£^fclfi*3l 5 4 IB*S(7)S^*a o 

H**3I5 7] BEBWSffi<bBE— ^««M^P 
**&*Wtlfeg£WU Brgffig|g|±«gWK:<l:r>rJSi£ 

^^-Jb (SH) gr&^W*3l5 7BBa8g)iSB^, 
[«*15 9 3 BEBtB^^X«-C»0, ^/cfe^U 

^7^^S<hN- (6-7U^ F^p£p^ 
aOBS 8SBtt<P«B6^ffi, 

g%7 5 s^LTsZls-i Wfr-A - (71/^ F7 
x^;U) ^^U- h <h^Rt£:g^r^ALfc4>(D-C^^ 

it^as 8§Bi£cDSjji^a 0 

W3R3j 5 8-6 0 <Pl>m^CCgBtt(P«36^a, 
5 8-6 0(PC>r»l3&>K:tBtg<D»a^rffi, 

[18*31 6 3 ] jg-frjgp n A zrn--mm<o**- 

Jimtfi. — ^PNA^P-^<PN3KaaW^<D^X-5r^ 

><D»^cc<fcorgAgtiri^4>orfeSW*3i6 2 

IBH£CDjg£;fr& 0 



[19*316 6] Kx^^/gtt, x^^Wt& 

ioi§(wt)^ ^y-by^s^iowt^ g 

[§9*^16 8] m7-te*is>T)la- Jl/**TiBHtt j£ 



V i-0-(CH r CH r 0} n H 



C 

R 3 -i~0-(CH 2 -CH 2 -0> m H 
R 4 

U m:fecfcCfnte:£*lggfc£g|;bU m=0fron= 
0, feK^l^m+n^Qt^or, m + n = 1 (D 
intern SfctenfcEO'C&a,, ) 

g#0. 0 5^-50 0 J/M-Cff>£t83<3g5 4-5 6<Dl> 

g^2-5 0 MMr&&f9*3g6 9§Bta<D»a^a. 

[19*317 1] tiL-XOtim :/ P - TVPg 3 # 2 -~ 5 

0 0 0 &ggg&£jl*i 5 4-56 <Pi>r nanctBis 

[I»3»I7 2] ^P-:*Pfi3**2^6 
0ttgg-C&3W3ftJB7 1 IBttOiBS^a, 
[§9*317 3] KO^^? FS^^Jk^xy b 
ffiT&S«*Jg5 3-7 2<Dl^rtl3&>«:§BttO»ifctr 

[19*317 4] tt-*«««^P- 



«fS8¥ 1 1 - 1 8 7 9 0 0 
Bffi±«:. l¥^T^>^*fcO 1 0 0 0 OjgfeLbQjgjg 

y-r &t9*3i5 3-7 3<Di»m3&>cciBiBo«aj?ffi, 

irzfyjizr* FmHx**)^?'? Kr»aw3»B5 
3iBtto«a^a, 

[19*317 6] K^P-^g&fC*&»^g5 3 

IBi£<Ptgig:fr&. 
7 6B«OiBt^tt, 

KWW7 8] tt^P-^RWC»&W5CT5 3 IB 

[f9*3!7 9] aaffi&M^Wt'Sgtel^v IW $ 
KSr&oT. i^^'P-^g)Wr-5B^S^^^-;U 
(SH) gr&5t9*3l7 5-7 S<D^rtlMc^m<D 

KStt, tt^^g<D^fficcy$^g^ALfc- 
K££j^3ttT^Aifckor&5i9 
[i9*3!8 l ] iffip^xfer^)^ ifclvb 

19*3*7 9 tcunvmsfim. 
[19*31 8 2 ] KHffi^ffi^yffl-cjbor^ 
— ^ffi»tt^wort^§»3R3B5 3-8 loo-ma* 
{ciB«<P»3B*ra, 

[19*3! 8 3 ] BffitcfiE— 4c«eMt^B^8-a-fc«> 
#ttglttl><fc9K:/P»*>y&ff £519*317 913 
[§9*31 8 4 ] »^Py^>^ t 4g««B!^B 

gt sa *^ 8 3 gattoaa^a. 

-5%T£>£f9*318 4fBttO«i6^a, 

[19*^8 6] ^MSQ^MMlJkZA^^^i 

< <!: & 2 BjMBf ft g 19*3*8 4 IBtt<P«BB 

[f9*3i8 7] ffiiftifimmic j** ti 

<rO , »xJl/CC^tl&-r&§>*3H5 3—8 1 Ot>T*ifrK:iB 

[19*918 8] -»>^u»cc^asnrt^pJtBtt<P^ 



nmw- 1 i-i 87 9oo 



rn tctano :?p-:/7u^r*sc<bfeft«£ys 

MftfcM^TS^p-^cpxffy h£«;tfc7*p-:/7 
Xg ; RCg^g^B^Mj^Lrig^^^Mffit^ 

^Bffigfficcsc > u regis: gntc^^p-^r 

( i ) N- (7b^ F^7'P^P^) *?WS F 
g; RO' 

(i i) **-jm*m?Z7*-7*&t*m»*:&x 

[19*19 i ] 7'p - g^MiiSB^gEgag^M 
( j j ) BtBgfficcr ^ smzmx-? sxg ; rcf 

( i i i ) 7^ ^l<hN- (6-71/^ W^fP 
F££j|f&3gT, BtiHSBKivW 
$ FggagA-rSXfl ;RO* 

( i v) &:/P-:/£^fr^(Dg(D%ft£Xg ( i i 
i) K:j:or»6nfcB«<D9rSK:ttg(C«l&-r&X 

[fl*3S9 2] BfflgcB<P»g<Pfi»B«: 7'P-^d< 

( i ) ^y-;l/g^Wj-&^P-^ffi«£f &Xg: 

( i i ) Bt§gtBCC7 ^ ^g£zgA-T£Xg ; 

( i i i ) gtr^yj^N- (6-7b^ K^^'P 

4 $ Fg*a>A* SXg : 

( i v) »^P-^«:^8fSa<P«ft^Xg ( i i 

i ) (c<fcorwfenfcB«g)gfg<Ptt«cc«>ft-rax 
g. «:^-r&c^»4»»^y<sB««B^q>^p-^x 



(i) f t-^MWf t^Xl ; 

(ii) vMa F»*gM£ttCCJMtOTl>SB«g 

( i i i ) «[^P-^^"Ct^«ft^KBffl(PgiB 

CC-f>»^xy ha-C^-T^Xg, 

* S c £ <fc y a p - :/r w ottft jBTffi. 
[IS*3B9 4] «Wtc»L/rWgWK:«g^b»a^p 

TBfBasffiKmfrrsxg ; ftc* 

( i i ) BEBtB^ffiCCB[^P-^<OX^y b£M£S3-S 
Xg. ^W-r^c&^jHftt^-r^^P-^BffiK:^^ 

^feftLreBBgtirt^7 p p-^7u^^«jsy&^ 

( i ) BffiSffitctt^P-^^tfig^/^Jl/^x v 

( j i ) RBffl^BKitt^p-^o^^y bznm-rz 

Xg, 

b*b±k: r eaBfl^KRcfBE^ p - g t (omtm^tm 

^ot i7'P-^7U^lt t mflBiff^J15 3-8 

Rgg^KXjjy Mc%M3#£Xg : RE* 
B«fl^»^H[^P-^<b<Ptt^*<fta-r&Xg. £W 

u 

Bg^ZidAkL «rgawaqg5 3^8 7<pc>-r 
[11*319 8] BfflflBtc, aflgjw«(c»brww» 
BfflP««f» : 

BE^p-^^n^«<t^jRgurc^»>» : R 
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ftfflW- 1 1 - 1 8 7 9 0 0 



t#iRffliE3] 
[SIE»a#S«] HA* 

imim&mm&i ooh 

[ffiID«£] §EM 

[*BIEf*lS] 

[0014] 

hffi«:«i:»)BffiScffiK:« 

cffliE>pta#s«] mum 
iffiiEtt»mm%] 0017 

[*£IE;frffi] 

[0017] 3IJfe«aiK:^S^n-«^ 

[3MfttiIE5] 
[«IE*fm#$i£] H^^ffl# 
[»jE*r»3BB«] 0 0 18 

[0 0 18] *fe±B<30B«*iiJfltr*Ci©'C**. 



Sgfl^IR^^P - ^ & ©SJCft 0 r tttf > 

^P-^7M **±Bfllfi8<P:/P - ^7 u r& £ C <h 

tc^»^IMSOtHjM(l «*.HU:B<P:rp-:/ 
7u^<o«iS^ffiK:<fcortaB8nfc^p-^r uY^g: 

[MiEtfftB&g] 00 19 

[0 0 19] Mcc±i3©BW*a«rsc<t©r#&, 

-ftffll«I8;«K»tl)[^#? hCt«Jtt;*#SX 
H ; aafftSWftHitt^P-^iOte^^Hir^X 

cctt*o*»ie^J©«F5e%«ft*»K:t73Cc^ c <b#-c#S 

( i ) **~j\,m*&?&7*-'7zm&*zjcm\ 

( i i ) BteglMCt7 $ /g^iA-r^XH ; RCf 
( i i i ) T^smtN- (6-71/^ F^7*P-fP 

( i v) ift:/P~:/fcafai^O»P«tt£Xg ( i i 
i ) K&^x#bhfmft<DffiJ£te{iL&K®telr2>j: 

4g»qB<D-jlifc«ttCC3gft)gfieBffi&lB^<P^P- 

( i ) ^^-;u»^WT&^P-^*ffi«cf &Xg: 

( i i ) BfflftffiK:7 $ smzmx-? SXg : 

(i i i) g[7^g<bN- (6-7W; K/y^P-f 



( i v) mzfa-7t&t*mmx<m#*:iM ( t j 

( i i i ) »:/P~:7£^ri>Sigtt£ftBfflO%ffl 

@*BitBo& * (Pffigtcafl i r eea 3 n r i > s ?'p - 
taa-r e^a-c * 2 r , 

Xg % £WlT&C££^<b^£&Or&5 0 



1 1 - 1 8 7 9 0 0 

TW*ffl:B^SXg:tt3^&tt*#y hccgMS-a- 

&xg ; j&vwiummwtWL^u-? t<D&^*m!i? 

c^»>» ; Rgf»Bffl<Pg!IBK:i°ittT» jgggftj^lg; 
y h^«itri^^P-^ru^^«36-r^Ag>ggr 
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